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IRRIGATION IN THE EASTERN STATES. 
An important part of the work of the United States 
Department of Agriculture is the irrigation of arid 
lands, an undertaking which is being carried out by 
the Office of Experiment Stations in various regions of 
the United States. Owing to the great importance of 
the subject to the farmers of the Western States, for 
whose success irrigation is a positive necessity, the 
greater part of the experimental work of this office is 
being done on the arid lands which were formerly 
known as the Great American Desert, but which under 
the influence of irrigation have proved to be remark- 
ably productive. It must not be supposed, however, 
that the need for irrigation exists only in the re- 
gion west of the Mississippi River; for the many crop 
failures which have occurred in the Eastern States have 
drawn attention to the necessity in this region also for 
storing the flood waters of the rainy season, or if that 
be not practicable, of erecting pumping plants to make 
good the shortage in seasons of drought. 

Although the losses due to drought are not anything 
like so serious in the East as in the West, they are still 
sufficiently large to justify the installation of irrigation 
plants. Prof. E. B. Vorrhees, of the New Jersey Ex- 
periment Station, estimates that as the result of his 
observations and experiments in 1899 he found the loss 
to the hay crop of New Jersey from drought during 
May and early June of last year to be $1,500,000, while 
vegetables and small fruits suffered even more 
seriously. That damaging droughts are not infrequent 
is shown by the rainfall records in Philadelphia dur- 
ing the seventy years from 1825 to 1895, which prove 
that in eighty-eight per cent of these years there was 
a deficiency of more than one inch for one month ; that 
is to say, in sixty-two years out of seventy, there was 
one month in the growing season in which there was 
so marked a decrease of rainfall that a serious shortage 
of crops resulted. For the same period there were 
thirty-nine years in which the deficiency extended 
throughout two months, while in twenty-one years the 
deficiency extended throughout three months, the 
average rainfall during this growing period being de- 
ficient by one inch or more. 

The investigation by Prof. Voorhees was made for 
the purpose of determining whether the increased 
yield resulting from irrigation during these three 
months would be sufficient to pay for the necessary 
storage or pumping plants. Careful records were kept 
of the yields of plots of ground which received the same 
cultivation, except that some of these were irrigated 
and others depended upon natural supplies of moist- 
ure. The increase in the yield of the irrigated plots over 
the others varied from 339 quarts of raspberries per 
acre, worth $22.90, to 1,030 quarts of blackberries per 
acre, worth $93.42. 

The cost of plants of the size necessary to supply ten 
acres of small fruits and garden crops has varied in the 
different experiments from $230 to $500. While returns 
have not beenmade from all of the plants which were 
under observation, the owners are in every case satis- 
fied that their outlay has been returned with consider- 
able profit; while in nearly every case they state that 
they have paid for the plant with the receipts of in- 
creased crops during the first year it was in operation. 
The results obtained by Prof. Voorhees are of un- 
questionable value; for the climatic conditions of New 
Jersey are fairly typical of the United States east of 
the Mississippi River. The report has greater practical 
value to-day than it would have had twenty years 
ago, for there are now upon the market many exceed- 
ingly economical forms of motive power, such as im- 
proved windmills and highly economical internal com- 
bustion motors, which do not cost much to install, and 
the running expenses of which are light; the windmills 
indeed costing practically nothing after erection. 
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merchant marine. When Mr. Parsons with the 
" Viper" and Mr. Mosher with the " Ellide" succeed in 
attaining speeds of 37 knots and 34 "73 knots with 
their respective craft, they are " blazing the way," as it 
were, in a comparatively untried field of investigation, 
for the production of ocean steamships which as the 
years go by will undoubtedly approach the same speeds. 

The incredulity with which the mere suggestion of 
such speeds in ocean steamers is received is due to the 
recognition of the fact that the present system of steam 
boilers and steam engines involves such an enormous 
increase of weight for a relatively small increase of 
speed that the limit of speed with Scotch boilers and 
engines of slow revolution has been very nearly reached. 
But to state that higher speeds can never be attained 
is to assert that finality in marine engine and boiler 
design has been reached. 

For obvious reasons it was impossible to take any in- 
dicator cards of the turbine engines of the " Viper ;" 
but as the engines of the "Ellide" are of the recipro- 
cating type, it has been possible carefully to tabulate 
the results of the trial on which she achieved her record 
speed. The results showed that by the use of water tube 
boilers, carrying a pressure of 390 pounds to the square 
inch, and engines of extremely light construction run- 
ning at 822 revolutions per minute, an indication of 
910 horse power can be obtained in a craft whose dis- 
placement is only 13 tons. This represents 70 horse 
power per ton. There is now under construction by 
the same designer a twin-screw steam yacht, which is 
to be of 60 tons displacement, and whose engines are 
designed to indicate 4,000 horse power and drive the 
craft at a maxim 11 in speed of 40 knots per hour. The 
success of the " Ellide," and the fact that the new 
yacht is an enlargement and improvement of the prin- 
ciples of design embodied in the earlier boat, render it 
probable that this speed will be attained. 

In the current issue of the Supplement will be 
found a lengthy article which gives a full description 
and drawings of the new craft, and all who are inter- 
ested in the development of steam navigation, whether 
for pleasure, war, or profit, will find the article of ex- 
treme interest. Of course, there is an enormous step 
from a 60-ton river craft to a 20,000 or 30,000-ton ocean 
liner, but the fact that 4,000 horse power is to be de- 
veloped from two boilers whose combined weight is 
only 12 86 tons may well demand the serious atten- 
tion of marine architects who are now engaged in 
designing, or getting ready to design, the latest ex- 
press ocean steamers. Horse power is the product of 
pressure and velocity. By the use of water tube 
boilers pressures may be enormously increased and 
weights reduced,' while in the engines the speed of 
revolution may be quadrupled, with a corresponding 
reduction in weights. 

Doubtless the fast-running engine and the water 
tube boiler would have been given a trial in one of the 
liners recently built or now building, had there been 
any successful application of these to a high-speed ves- 
sel say of 1,500 to 2,000 tons displacement ; but the 
steamship companies naturally hesitate to make radi- 
cal experiments on a vessel which represents an invest- 
of $3,000,000 more or less. We hear that 30-knot Chan- 
nel steamers are under consideration by one or more of 
the English companies, and if such a craft be built and 
successfully run, we may see the speed of ocean liners 
make a jump of three or four knots within the next 
decade. 
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A 40-KNOT STEAM YACHT. 

Quite apart from its spectacular features, the phe- 
nomenal development which is just now taking place 
in the art of building extremely high-speed craft 
of the pleasure-yacht or torpedo-boat type is of the 
most vital interest to the builders of large, high- 
speed, ocean-going vessels, whether in the navy or 



THE NATIONAL MEMORIAL BRIDGE AT 
WASHINGTON. 

It will be remembered that as the result of a competi- 
tion for a National Memorial Bridge to cross the Poto- 
mac River at Washington, the first prize was awarded 
to Prof. W. H. Burr, of Columbia University, N. Y., 
who was assisted, as to the architectural features of the 
designs, by Mr. Edward P. Casey. Prof. Burr pre- 
sented two designs for this bridge, and the committee 
in awarding him the first prize decided to accept in 
general the ■engineering features of one design and the 
architectural features of the other. One of these de- 
signs was illustrated in the Scientific American of 
May 19. In the modified design the accepted features 
of the two plans are combined, and the result is an ex- 
tremely dignified and beautiful structure. 

The bridge may be broadly divided into the bridge 
proper, which consists of six 192-foot concrete and steel 
arches, with a bascule span of 159 feet in the center, 
the bascule serving to span the navigable waterway, 
and the three spans on either side serving to reach 
across the river proper. The Washington approach to 
the main bridge consists of twelve 60-foot semicircular 
concrete-steel arches and 550 feet of embankment ; 
while on the Virginia side the approach is made up of 
fifteen semicircular arches of the same system of con- 
struction and 1.450 feet of embankment, the total 
length of the bridge including the embankments being 
3,440 feet. The architectural features shown in our 
illustrated article above referred to have been incor- 
porated in the new design. In the original plan, the 
bascule piers were surmounted by massive Roman 
arches, which, while they were intrinsically admirable 
in design, were not nearly so well adapted to the site 



or to the structure as the piers which are incorporated 
in the amended design. 

The judges have decided that it would be better to 
provide for street car lines on the main deck of the 
bridge, which instead of embodying an upper and lower 
roadway, will be constructed with a roadway 60 feet 
in width, which will permit of the use of car tracks and 
two 12-foot sidewalks on either side of the roadway. 
An important modification, which greatly adds to the 
architectural appearance of the bridge, is the substitu- 
tion of curved for straight lower chords in the bascule 
leaves. Good taste has been shown in adopting a 
flatter curve for the bascules than that employed in 
the three concrete spans on either side, the difference 
in curvature serving to emphasize the fact that the 
channel span is a bascule and not a permanent 
arch. The great arch towers at the center, and 
the ornamental towers at the shore abutments, will be 
enriched with emblematic groups of statuary and 
heavy bas-reliefs, which will commemorate men dis- 
tinguished in the foundation and development of the 
Republic, the memorial bridge being intended to serve 
as a tribute to " American patriotism." The comple- 
tion of this magnificent structure will form a notable 
addition to the great national monuments not merely 
of this country, but of the whole world, ancient and 
modern. The memorial will be a fitting example of 
the best work of the American bridge engineer in the 
beginning of the twentieth century, and in architec- 
tural effect it will be a worthy companion to the Con- 
gressional Library. 



OUR RAILROADS AT THE CLOSE OE THE CENTURY. 

In respect of its size and phenomenal growth, the 
stupendous railroad system of the United States is to 
this country what the equally stupendous British mer- 
chant marine is to the mother country. In the case of 
both the wonderful growth has been confined to the 
last three generations, and each is by far the largest in 
the world. We have at hand the annual statistics 
which are published as a part of Poor's Manual, from 
which it is seen that there has been a healthy growth 
during the past year, which, while it is far below the 
records of some of the years of undue expansion, is 
still without a contemporaneous parallel in any of 
the world's great railroad centers. The length of 
the railroads completed on December 31, 1899, was 
190,833 miles, and the net increase in mileage of all 
railroads in the United States for the last year is given 
as 3.981 miles. The length of the railroads reporting 
traffic statistics, earnings, etc., was 186,590 miles. Upon 
this vast trackage there were carried about 538,000,000 
passengers, and the total tons of freight transported 
totaled about 978,000,000 tons. The total traffic 
revenue was $1,336,000,000. The operating expenses 
were about $888,000,000, leaving net earnings of about 
$448,000,000, which, with $66,000,000 of "other receipts," 
brings up the total revenue to $513,879,443. The total 
payments for valuable revenue was about $411,000,000, 
leaving a surplus over fixed charges and miscellaneous 
payments of $103,000,000. 

Under the head of statistics of track mileage and 
rolling stock equipment, some interesting figures are 
given regarding the percentage of steel rails in the 
tracks of the United States from the year 1880 to 
the year 1899. Thus, in 1880, when there was 116,000 
miles of track, twenty-nine per cent of it was laid with 
steel rails. In 1885 there was 160,000 miles of track, 
sixty-one per cent of which was laid with steel. In 
1890, when there was 208.000 miles of track (these 
totals including sidings and yard, trackage), 80'4 per 
cent consisted of steel rail. In 1895 the total had risen 
to 235,000 miles, and the percentage of steel track 
to 878 per cent, while at close of last year, out of 
250,000 miles of track, only 8"3 per cent was laid with 
iron rails. 

The total number of locomotives has risen from 
18,000 in 1880 to 37,245 at the close of 1899 ; the passen- 
ger and baggage cars from 17,000 to 34,000 ; the freight 
cars from 539,000 to 1,328,000. In considering these 
figures of increase, we must remember that the loco- 
motives and cars themselves have increased enor- 
mously in carrying capacity, the heaviest passenger 
locomotive having risen in the past twenty years from 
45 tons to 90 tons in weight, the freight locomotive 
from 60 tons to 115 tons, while the largest freight cars, 
from carrying a maximum load of 15 tons in 1880, have 
now a total capacity of 55 tons. 



SODA WATER FOUNTAIN IN GREAT BRITAIN. 

It would be difficult to find a more peculiarly Ameri- 
can institution than the soda water fountain, or one 
which would act as a more immediate and powerful re- 
minder of the scenes with which he is familiar in his 
native land than the marble-faced, many-fauceted 
and nickej-resplendent structure which is one of the nu- 
merous devices by which the American citizen tempers 
the fierceness of the periodical " hot wave." Hence 
the introduction of the soda water fountain into Great 
Britain, as referred to in a recent report by the Ameri- 
can consul at Birmingham, may be regarded as a not- 
able instance of the interchange of ideas and customs 
between this country and Great Britain which is grow- 
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ing more marked every year. It seems that in a 
window of a "chemist shop" in Birmingham there 
was exhibited during the summer months a sign 
advertising various sodas and phosphates. The 
proprietor; who is quoted as "an enterprising man 
who is ready to try new things," has proved his 
fountain to be a striking success. On a hot day he sold 
as many as a thousand glasses of various flavors, and 
on other days as many as six or seven hundred glasses, 
and this in spite of the fact that the "doctors called 
and denounced the use of soda water, fearing harmful 
effects from the dangerous ice-cold liquid, and then 
took it themselves, just as they do at home." It seems 
that an American soda fountain syndicate has taken 
up the matter of these hot weather necessities in Eng- 
land, and a number of cities now have fountains in suc- 
cessful operation. 



THE HEAVENS IN NOVEMBER. 

iJY HENRY NOERIS RUSSELL, PH.D. 

The most important astronomical events of Novem- 
ber are the annular eclipse of the sun on the 21st and 
the meteoric shower of the 14th. 

The first of these phenomena is of little interest to 
Americans, since it takes place when our side of the 
earth is turned away from the sun. The path of 
annular eclipse lies chiefly in the Indian Ocean, but 
crosses South Africa at one end and Western Australia 
at the other. The duration of the annular phase is 
quite long, varying from five to nearly seven minutes. 

There is more hope that we may see a great shower 
of the Leonid meteors this year; but those who, like the 
writer, watched in vain for them a year ago, are dis- 
posed to follow .Hosea Biglow's advice, and not to 
prophesy unless they know. And there are several 
causes, any one of which, if fully operative, would pre- 
vent our seeing a conspicuous display. 

In the first place, it has been shown that the orbit 
of that part of the meteor swarm which gave rise to 
the shower of 1867 has been so changed by the attrac- 
tion of Jupiter and Saturn that it no longer exactly 
intersects that of the earth. If this change is great 
enough to keep even the outer parts of the meteor 
swarm away from the earth's orbit, there will be no 
more Leonid showers, unless at some future time their 
orbit is changed back again by some favorable planet- 
ary action. But it is by no means certain that the 
actual change in the orbit is as great as this. 

Secondly. — The great showers of Leonids recorded in 
recent times were in 1799, 1833, and 1866, 1867 and 1868. 
Taking the middle of the last three as the main shower, 
the interval between showers comes out 34 years, in- 
stead of the previously supposed 33^, and the next 
great shower is due in 1901, with perhaps smaller ones 
in 1900 and 1902. 

This theory, which is due to Professor W. H. Pick- 
ering, seems to the writer of the present note to be the 
most probable explanation of the failure of the ex- 
pected shower in 1899. 

Thirdly. — Even if the shower occurs, it may be that 
the impressive part of it, which lasts but a few hours, 
may be visible only in the Eastern Hemisphere, and 
that we may thus miss it. 

In spite of all this uncertainty, it will be well worth 
while to watch the sky on the nights of the 14th and 
15th. For the great shower, if it does appear, will be 
one of the grandest of all natural phenomena, and at 
the same time one of sufficient rarity to make it doubly 
important not to lose a chance to see it. 

It will be hardly worth while to start the watch be- 
fore midnight, as at that hour Leo has barely risen. 
Unfortunately, the waning moon is in this part of the 
sky, and only the brighter meteors will be visible. But 
even so, should many of them appear, the divergence 
of these paths in all directions from the "radiant 
point" inside the sickle of Leo will be conspicuous, and 
will afford one of the finest natural examples of a per- 
spective effect. 

At 9 P.M. oh November 15 the most brilliant part of 
the sky is near the eastern horizon. Just south of 
east is Orion. The line of his belt is almost vertical, 
and the still brighter stars Betelgeux (on the left) and 
Rigel (on the right) afford a striking contrast in color, 
the former being a strong red, and the latter pure white. 

North of east, and also low down, is Gemini, marked 
by the twin stars Castor and Pollux, of nearly the 
first magnitude, south from which extend two lines 
of stars in which a little imagination sees the Twins 
themselves. Above Orion, Aldebaran and the Pleiades 
mark the position of Taurus, and to the north, over 
Gemini, is Capella, the brightest star of Auriga. 

The great square of Pegasus is a little past the me- 
ridian. A conspicuous row of bright stars extends 
from its northeast corner through Andromeda and 
Perseus toward Auriga. The huge extent of Cetus fills 
most of the southeastern sky, and Aries is higher up. 
In the southwest the only conspicuous star is Pomal- 
haut. Vega and Altair are well down in the west, and 
Cygnus is higher up. Cassiopeia is almost above the 
pole, and the Dipper is opposite, skirting the northern 
horizon. To the right of Vega is the head of Draco, 
whose curving body extends for a longdistance between 
the Great and Little Bears. 



THE PLANETS. 

Mercury is evening star until the 19th, when he 
passes inferior conjunction and becomes morning star. 
At this time he is very nearly in line between the earth 
and sun. In fact, if the conjunction took place but 
one day earlier, he would transit the sun's disk. He 
will be too near the sun throughout the month to be 
well seen with the naked eye. 

Venus is morning star in Virgo, rising at about 3:30 
A. M. on the 1st and 4:30 on the 30th. She is receding 
fromtheearth and growing fainter, but is still much 
the brightest object in the morning sky. 

Mars is in Leo, not very far from the meteor radiant, 
and rises about midnight in the middle of the month, 
and is steadily brightening toward his opposition next 
February. 

Jupiter is evening star in Scorpio, but is so low in 
the west at sunset that he will not be easy to see after 
the middle of the month. 

Saturn is also evening star in Sagittarius, setting 
about an hour and a half later than Jupiter. 

Uranus is in Scorpio near Jupiter, but too near the 
sun to be visible. 

Neptune is in Taurus, invisible to the naked eye. 

THE MOON. 

Full moon occurs on the afternoon of the 6th, last 
quarter on that of the 13th, new moon at the time of 
the eclipse on the 21st, and first quarter near noon on 
the 29th. The moon is nearest the earth on the 5th 
and most remote on the 17th. She passes Neptune on 
the evening of the 8th, Mars at noon on the 14th, 
Venus on the evening of the 18th, Mercury on that of 
the 21st, Uranus on the night of the 22d, Jupiter 
near noon of the 23d, and Saturn on the afternoon of 
the 24th. 

Princeton, October 19, 1900. 



CONGRESS OF TRAMWAYS AT PARIS. 
The International Congress of Tramways was held 
at Paris the 10th and 13th of September. It was organ- 
ized under the auspices of the International Union of 
Tramways. A list of questions relating to the most 
important points, most of them to electric traction, 
had been previously sent to the members, and from 
the replies obtained, eleven papers or reports were pre- 
pared by leading specialists. These papers, with the 
discussions to which they gave rise, are of great value. 
The first paper, read by M. H. Geron, relates to the 
question of tariffs; the second, by M. de Pirch, shows 
the advantages of electric traction, being confined 
mainly to the subject of overhead systems. The results 
obtained have been an increase of traffic, lines and 
passengers ; facility of extension ; diminution of ex- 
penses and increase of profits, lowering of rates, etc. 
A paper read by M. Gunderloch shows the advantages 
and disadvantages of broad and narrow gages. The 
composition of central stations was an instructive pa- 
per by Messrs. Thonet and d'Hoop, treating of the in- 
stallation of dynamos, engines and boilers. Compound 
engine, accumulators, and in some cases gas engines 
are recommended. Systems of current distribution is 
a paper read by M. Van Vloten, in which the usual 
direct current system is recommended for shorter lines, 
while for long lines accumulators may be used at the 
station. Accumulator traction may be used for lines 
of 9 to 12 miles. The polyphase system seems only 
adapted to railroads. M. Fischer-Dick read a paper 
upon the Falk rail-joint, and traction by accumulators 
was considered by Messrs. Broca and Jahannet, of the 
Paris traction companies, giving their experience and 
the deductions to be drawn for or against the system. 
The heating of cars was treated by M. de Burlet, who 
considered stoves, hot air, steam and electric heating, 
etc. Secondary railroad lines were considered by M. 
Ziffer. The methods of rating the power of dynamos 
and electric motors were treated by M. Macloskie. The 
question of brakes for tramways was considered by M. 
Monmerque, including the various forms of hand and 
mechanical brakes. 



THE UNITED STATES NATIONAL MUSEUM. 
The annual report of the condition and progress of 
the National Museum for the year ending June 30, 
1898, is made by Charles D. Walcott, who has charge 
of the United States NationalMuseum, and shows that 
the institution is in an excellent condition. During the 
fiscal year there were 441 accessions containing upward 
of 450,000 specimens. The total number of specimens 
recorded up to July 1, 1898, exceeds 4.000,000. The at- 
tendance during the year under consideration was less 
than during the previous year, owing probably to the 
war and the presidential inauguration, which caused a 
large influx of visitors. Since 1881, 3,972,987 persons have 
visited the museum. Prof. Walcott is of the opinion: 
that the National Museum should be enlarged at once.. 
The present building was erected with a view to giv- 
ing the largest amount of space with the least outlay of 
money, and in this respect it may be considered a suc- 
cess. It is, in fact, scarcely more than a shadow of 
such a massive, dignified and well-finished building 
as should be the home of the great national collection. 
There is needed at once a spacious, absolutely fire- 
proof building, of several stories, constructed of dur- 
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able materials, well lighted, modern in equipment and 
on such a plan that it may be added to as occasion 
demands in the future. A site for such a building is 
already owned by the government, and only the new 
structure needs to be provided. The galleries just 
completed have added 16,000 square feet of floor space, 
which will help to a certain extent to relieve the 
crowded condition of the exhibition halls and courts 
below. As an illustration of the present conditions, 
and the necessity for more room, the anthropological 
collection may be cited. If the material now in pos- 
session of the government in this department should 
be properly placed on exhibition, it would occupy the 
entire space of the present museum building. 

In the present structure there is a great deficiency 
in laboratory facilities. Curators and assistants are 
hampered for want of room in which to lay out, ar- 
range, classify, mount, and label specimens. There 
should also be rooms in which students could bring to- 
gether and compare various series of objects, and have 
at hand books and scientific apparatus. The quarters 
for storage in the present museum building are also 
entirely inadequate. What is needed is a series of 
spacious fireproof basements for the less perishable 
objects and equally spacious dry lofts and rooms for 
those collections and stores which require protection 
from dampness. The present museum building was 
built with the cheapest materials and under the 
cheapest system of construction, so that it gives the 
appearance of a temporary structure and tends to 
cheapen the effect of really good cases and the very 
valuable collections which they contain. 

The head curators, curators, assistant curators and 
aids constituting the scientific staff of the National 
Museum number in all sixty-three persons and of these 
only twenty-six are compensated, the remainder serving 
gratuitously, being for the most part connected with 
other Bureaus of the Government. Mr. Walcott says 
truly that the system of honorary curatorship, while 
admirable within restricted limits, is a disadvantage 
when carried to the present extent. Such a system 
has a disintegrating effect upon the organization, as 
the men are not entirely at the command of adminis- 
trative officers, and are not obliged to serve at definite 
hours or under the ordinary restrictions of paid cura- 
tors. The number of honorary officers should be re- 
duced by the substitution of a larger number of sala- 
ried officers. 

The National Museum has at present no regular fund 
for the acquisition of collections, and can only make 
purchases from a contingent fund, which rarely ex- 
ceeds $3,000 or $4,000. For this reason, every year 
valuable collections which should be in the hands of 
the government are sold abroad or to municipal 
museums, or pass into the hands of private citizens. 
The American Museum of Natural History annually 
expends $60,000 for the increase of its collections, and 
the Field Columbian Museum, in Chicago, has spent 
for collections during the last five years $419,000. 

The floor space is far less than the American Museum 
of Natural History. The space on the ground floor is 
140,625 square feet, and that in the gallery 16,000 square 
feet, and the exhibition space is 96,000 square feet. The 
total cost of the building was $315,400. The American 
Museum of Natural History, on the other hand, has 
294,000 square feet of floor space, of which 196,000 is 
given up to exhibition space. The total cost of the 
American Museum to date, including the completion 
of the new wings, is $3,559,470, and the income for the 
present year is approximately $185,000. The National 
Museum requires buildings which will give at least 
300,000 square feet of increased accommodation at once,- 
which with the present museum space, which could be 
devoted to the Department of Anthropology, would 
make in all 400,000 square feet. With suitable build- 
ings provided, the immediate development of the 
National Museum into one of the great museums of 
the world may be looked for. 

— ■ » i m» ■ 

HOW RUSSIA CORNERS SUGAR. 

In an interesting article on this subject a writer in a 
recent Fortnightly Review says that each year the 
Minister of Finance fixes the amount of sugar which 
shall be produced in the empire and sets the price at 
which it shall be sold. The average domestic consump- 
tion is about 1,000,000,000 pounds. This is announced 
as the legal limit of production which shall be put upon 
the market during the year. In addition to this, it is 
allowed to manufacture 180,000,000 pounds more, which 
is placed in storage. The 1,000,000,000 pounds, as it is 
sold, pays an excise tax of 214 cents a pound. I f at any 
time through increased demand sugar becomes worth 
more than the price fixed by the government, the 
180,000,000 pounds in reserve are allowed to reach the 
market free of excise duty. If this does not supply the 
market at the legal price, the government itself will 
buy from foreign countries enough sugar to supply the 
need for a bear influence upon the price. This has 
been done by Russia twice during the past ten years. 
This system, of course, precludes any export business 
in sugar, but the Russian government does not believe 
that the exporting of sugar from Russia can be made 
profitable or advisable, so it does not encourage it. 
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A NEW OPERATING TABLE FOB HORSES. 

To subject a horse to a surgical operation has always 
been a task which has required the utmost skill and 
unremitting care of the veterinary surgeon in charge 
of the case. Of course, the most imperative essential 
toward the accomplishment of a successful operation 
is that the patient should be completely under the con- 
trol of the surgeon, and to attain this end the animal 
is generally subjected to a dose of some anaesthetic. 
But even before this can be accomplished the animal 
must be secured, so that it can offer but slight opposi- 
tion. Hitherto, the securing of a horse has always 
been a difficult matter, owing to the animal's strength 
and unwieldy proportions. The modus operandi gen- 
erally employed to bring a horse to the ground is that 
known as casting. The animal is led to a position be- 
side a bed of straw. His legs are then hobbled and he 
is thrown over sideways by sheer physical force. The 
objections to this process are obvious. The animal is 
often frightened by the sudden fall, and consequently 
plunges and kicks to the best of its ability, often 
severely injuring itself by so doing. Very often, too, 
bones are broken by the fall. 

We present illustrations of a device which enables 
even the most difficult operations to be performed upon 
a horse with absolute safety to the animal and with 
the greatest ease to the surgeon. This device is the in- 
vention of Mr. J. A. W. Dollar, the well known veter- 
inary surgeon of New Bond Street, London. 

The general design of the operating tabie can be 
comprehensively gathered from our illustrations. It 
mainly consists of a massive iron framework of suf- 
ficient dimensions to admit a horse being placed in- 
side. This framework, which weighs about 784 pounds, 
is sn-pended upon a central horizontal axis, so that it 
can be turned round in either direction as required. 
The two standards upon which this frame rotates are 
sunk into the earth and surrounded by masses of con- 
crete weighing about five tons, so that absolute rigidity 
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is so gradual that the animal can scarcely perceive it, 
and should it become at all restive, its struggles are 
limited and ineffective. The frame is then revolved, 
without the slightest shock, in either direction, accord- 
ing to the desire of the operator. If necessary, the 
horse can be turned completely upside down. By 
means of this table every part of the horse's body is 
rendered accessible. 
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the tombs by the French in 1680 and at the time 
of the Revolution. The cathedral at Speyer was 
founded in 1030 and built immediately afterward. 
There were buried there eight German emperors — 




TABLE INVERTED. 

and stability of the whole structure are assured. The 
main body of the table consists of two powerful end- 
pieces of channel section connected at the top by a 
stout I-beam. These are connected at the sides and 
bottom by strong iron rods. The bars at the sides are 
made movable, so that they can be opened outward to 
admit the horse into the frame. 

The animal's head is thrust into the front end-piece 
of the frame, the sides of which are padded so that no 
injury may be inflicted. This front carries attach- 
ments for the collar ropes. On the back end- piece are 
adjusted the crank arms, gear wheels, etc., by which 
the machine and its movable parts are controlled. The 
swinging of the frame to any position is actuated by. a 
lever, and so beautifully is the machine balanced that 
a heavy horse can be rotated with the slightest effort. 

The horse before entering the frame is fitted with a 
strong head collar supplied with two stout cords, while 
round its body is securely strapped the bed-piece, a 
kind of broad canvas belt which is wrapped round the 
animal's body, the upper side of which is attached to 
two chains depending from a compensation bar. The 
side bars are firmly secured, the head fixed into the 
front end-piece by means of the collar straps, and the 
feet are hobbled to a very stout and heavy iron chain, 
which is attached to a gear on the back end-piece. By 
a slight movement of this the feet are drawn slightly 
apart and kept from movement. 

The hanging compensation bar is so arranged that 
the two chains which are connected to the bed-piece 
on the horse are pulled vertically at both ends, so that 
a regular tension is given simultaneously to each chain. 
When the horse has been placed in the frame the winch 
on the back end-piece is turned, and gradually the 
horse is lifted a few inches off the ground. The motion 



A Loudon Railway Controlled by Americans. 

A few weeks ago it was rumored in London that Mr. 
Charles T. Yerkes, the well-known railway magnate, 
had arrived in London, and proposed to intersect the 
whole of the metropolis with street railways, somewhat 
similar to those with which the principal cities of this 
country are equipped. The scheme was entirely dis- 
credited on all sides as absolutely impossible, owing to 
the fact that it would not receive Parliamentary sanc- 
tion. Nothing more was heard regarding the matter 
from either party, but now it appears that Mr. 
Yerkes' scheme is no more than a revival of a railway 
that was projected and sanctioned by Parliament in 
1893, but which, for some reason or other, was never 
carried out. This railway, which was designated the 
Charing Cross, Euston and Hampstead Railway, pro- 
posed to establish communication between the South- 
Eastern Railway Company's terminus at Charing Cross 
and that of the London and North-Western Railway 
at Euston, and then to proceed on to Hampstead, 
thus giving this suburb direct and rapid connection 
with the Strand and the West End. The railway, 
which was to be 4J^ miles in total length, was to run 
through two tunnels, somewhat similar to that of 
the new electric railway. The authorized capital of 
the company was $8,880,000 in $50 shares and $2,960,- 
000 in loans. From the first the scheme was unsup- 
ported. It was proposed to work it by electricity, and 
if it had been constructed, it would have been the first 
electrically equipped railway in London, but at that 
time the enormous possibilities 
of electricity as a motive power 
were but little known, and the 
majority of investors regarded 
the scheme as little more than 
the fertile conception of an im- 
aginative brain, notwithstand- 
ing the fact that the directorate 
included one of the foremost 
electrical engineers of the coun- 
try — Sir David Salomons. So 
affairs drifted on, and the com- 
pany, although they had not 
started the work, still remained 
in existence. Mr. Yerkes was 
not slow to recognize the vast 
possibilities that lay before such 
a line, and how extensively it 
would be appreciated. The old 
board of directors who were con- 
trolling the original scheme re- 
tired, and a new directorate has 
been composed. 

Operations will be soon com- 
menced upon the work. The 
lines will follow somewhat in the 
lines of the original scheme, and 
it is expected, if nothing un- 
foreseen occurs, that it will be 
completed in two years. The length of the railway 
will be increased to 614 miles, and it is estimated that 
its total cost will be between $15,000,000 and $20,000,- 
000. The engineers are Sir Douglas Fox and Mr. 
W. R. Galbraith. The most noticeable feature of the 
enterprise is that it is 
to be controlled entirely 
by American capitalists. 
It is probably due to 
this fact that it is not 
creating much interest 
among Londoners, since 
the Baker st. and Water- 
loo Railway, at present 
in course of construc- 
tion and rapidly Hear- 
ing completion, will cov- 
er somewhat the same 
ground, while the other 
scheme, described in the 
Scientific American 
a few weeks ago, is also 
receiving the support of 
English investors. 
*-*-* 

The Imperial Tombs 
at Speyer. 

The opening of the 
Imperial Tombs in 
Speyer Cathedral, in 
the Bavarian Pfalz, was 
begun on August 17, 
in order to see what 
historical relics were 
left after the rifling of 




OPERATING TABLE IN THE VERTICAL POSITION, 
READY TO RECEIVE THE HORSE. 

Conrad II., Henry III., Henry IV., Henry V., Rudolph 
of Hapsburg, Philip of Suabia, Adolph of Nassau, 
and Albrecht of Austria, who was murdered by Johann 
the parricide — and three empresses and a princess — 
Beatrice, the wife of the Emperor Frederick Barba- 
rossa, with her little daughter, Agnes Gisela, the wife 
of Conrad II., and. Bertha, the wife of Henry IV.; 
two bishops of Speyer, and an imperial chancellor. 
The definite results up to the present are the 
discovery of the body of the founder of the cathe- 
dral, Conrad II., and that of another emperor not yet 
identified. A large copper crown was at the head of 
each body, with a cross and three lilies in the front. 
The crown found with another body had the following 
legible inscription: "Gisilla Imperatrix R," proving 
the remains to be those of the wife of Conrad II. The 
remains of a figured cloth, with portions of gold edg- 
ing, were also found. A lead tablet on the grave of the 
empress gives her birthday as having been on Novem- 
ber 11, 999, which contradicts what has hitherto been 
believed. The bones of Adolph of Nassau are also 
thought to have been found. An oak casket has also 
been found in a large vault containing bones from va- 
rious bodies and a sword. Most probably these are 
the bones which, after the great desecration of 1680, 
are known to have been collected together and buried 
in an oak casket in 1739. Recently another body was 
found in a state of decay, shrouded in a cloth. There 
was a copper crown with the body, which is supposed 
to be that of Henry III. The bones of the Emperor 
Henry IV. have also been found. The gilded copper 
crown was broken. The clothing has, unfortunately, 
mouldered away, except a few fragments. A beauti- 
ful heavy gold ring was found on the right hand, with 
a large rock crystal, surrounded by three pearls set 
clear in filigree. The workmanship shows Roman 
forms. The grave of Henry V. was also found. 




SHOWS HORSE STRAPPED IN TABLE AND SWUNG OVER UPON HIS SIDE. 
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A REVERSIBLE ENGINE OF NOVEL FORM. 
The problem of supplying a simple reversible pe- 
troleum-engine for automobiles and launches has evi- 
dently proved an inexhaustible source of perplexity 
to inventors, if the many motor appliances which have 
been devised for the purpose of dispensing with the 
awkward reversing-gears commonly employed be any 
criterion. An invention has, however, been recently 






A NOVEL REVERSIBLE ENGINE. 



patented by Mr. Herman B. Ogden, of 204 Carroll 
Street, Brooklyn, New York city, which seems to have 
overcome the difficulty encountered, by the provision 
of a simple and ingenious rotary valve. Our illustra- 
tions picture Mr. Ogden's invention applied to a three- 
cylinder engine in which the exhaust ports are opened 
and closed by reciprocating pistons, and in which the 
inlets are controlled by the novel valve referred to. 

The inlets in question are located at the tops of the 
cylinders so that they can be placed in communication 
with a valve chamber, containing a valve, C, shown 
sectionally in Fig. 2 and in perspective in Fig. 3. The 
valve, it will be observed, is a cylinder formed with two 
sets of ports, A and B, arranged in a double spiral. 
When the ports are in register with the cylinder inlets, 
the motive agent enters the cylinders. The angles be- 
tween the ports correspond with the angles at which 
the cranks are set, so that the cylinders are successively 
placed in register with a valve-port. In order to secure 
this successive registration, the valve is constantly 
turned by means of gearing (shown in Fig. 1) driven 
from the crankshaft. The gearing is so arranged 
that the valve turns at half the speed of the crank- 
shaft, thereby reducing the wear. 

The valve is arranged not only to rotate, but also 
to slide ; and by means of this sliding movement the 
engine can be reversed. When it is desired to change 
the direction of the engine's motion, a shifting lever 
connected with the valve stem is swung over, so as to 
move one set of ports (A, for example) out of register 
with the cylinder-inlets, and the other set of ports (B) 
into register with the inlets, thereby causing the 
motive agent to act upon the crank-shaft in the op- 
posite direction, as shown by the dotted and full lines 
of Fig. 2. 

The inventor states that the engine is reversible at 
any point without danger, even though running at full 
speed. The motive agent may be steam, gas or com- 
pressed air. Although designed primarily for small 
vessels, the engine can also be used on larger ships, 
since any number of cylinders can be used. Since the 
reversing mechanism is so simple and so easily operated, 
the engine could be used as a steam steering-gear in 
larger ships and could be controlled, when thus em- 
ployed, by a wheel in the pilot house. This rotary 
valve has a decided advantage over slide valves ; for 



it cannot bind or clog and enables the engine to de- 
velop more power with less friction. 
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ELECTRIC 



THE PARIS 




LOCOMOTIVE AT 

EXHIBITION. 

We illustrate an electric locomotive, intended for 

working a rack railway, as well as on smooth rails, 

shown at Paris by the makers, La Societe Suisse, of 

Winterthur. The engine has been constructed 

for the Jourviere et Ouest-Lyonnais Railway, 

Lyons. 

The firm has been occupied for many years 
in the construction of rack-railway locomotives, 
and has probably made the greater number of 
all such engines in service ; they have also 
studied electric locomotives, and availing 
themselves of their experience in steam rack 
traction, they have already built a considera- 
ble number of electric locomotives, working 
on the Gornergrat, Staustad-Engelberg, Jung- 
frau, Bex-Ville, and Aigle-Leysen Railways. 
The electric mechanism of these engines has 
for the most part been supplied by Brown, 
Boverie & Company, of Baden, Switzerland. 

The engine we illustrate is one of several con- 
structed to work the traffic of the Western 
Lyons Tramway Company on the steep in- 
clines between the city and the plain of St. 
Just. The engine must be able to haul 28 tons 
up an incline of 1 in 5 - 2 at a minimum speed of 
five miles an hour. The rack is on the Abt 
system ; current is supplied at 500 volts. 
The rack mechanism is worked by a motor of 
150 horse power running at 700 revolutions per minute. 
The motor, by means of two pinions and two spur 
wheels on two counter-shafts, acts on the two axles of 
the rack wheels. For working on the level, the carry- 
ing wheels are driven direct by two 25 horse power 
motors. On the rack portion of the line ail three mo- 
tors are worked ; on the level the rack gear is, of course, 
thrown out of use. 

The locomotive is fitted with very powerful brakes. 
There are first two screw brakes independent of each 
other, which act on the toothed 
driving wheels ; secondly, a simi- 
lar brake acting on the carrying 
wheels ; and, lastly, an auto- 
matic brake, which is thrown 
into action whenever the maxi- 
mum speed allowed is exceeded, 
or whenever the electric current 
is broken by any cause what- 
ever. The square tank, seen 
above the engine, is intended to 
carry water to keep the brakes 
cool. 

The principal dimensions 
the locomotive are as follows : 



acts as a dynamo, generating current ; this is not wasted 
in a resistance, but is thrown into the main circuit. 
In order that the tension may be raised sufficiently, 
more current is thrown through the shunt into the 
field magnets. In order that the heavy current gener- 
ated may not overheat the machine, great care has 
been taken to maintain efficient ventilation. As the 
motor is shunt-wound, it automatically adjusts the cur- 
rent to the speed, and the speed to the current, so that 
the velocity of descent is very little affected by varia- 
tions in the angle of inclination of the incline. 

The starting and stopping arrangements are very 
simple. The former is effected with minimum current ; 
all variations of speed are obtained by altering the re- 
sistance in the shunt. One small handle suffices for 
everything but reversing, for which a special lever is 
provided ; this last is so connected with the regulator 
handle, as we may call it, that the driver can make no 
mistakes. 

Current is taken by three "archets," or trolleys of 
special construction, which work when nearly horizon- 
tal or nearly vertical. This is rendered necessary by 
the circumstance that out in the open the line wires 
are some 19 feet above the level of the rails, while in 
the tunnels they are close to the roof of the vehicles. 

The locomotive is furnished with various pieces of 
apparatus, such as a lightning arrester, fuses, and volt 
and ampere meters. A safety apparatus is provided 
which consists of a solenoid which carries an arma- 
ture of soft iron ; when this drops through failure of 
current, the brakes are applied and at the same time 
the safety switch is thrown, so that should there be a 
sudden return of current in the circuit, no damage may 
be caused by what has been termed electric momen- 
tum, which, as is but too well known, throws up the 
voltage enormously for a moment. 

The lighting of the train is, of course, electrical. — 
The Engineer. 



A SIMPLE SULKY ATTACHMENT FOR HARROWS. 

A sulky attachment for harrows so constructed that 
it can be turned from side to side, as occasion may de- 
mand, without influencing the harrow is a new inven- 
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Gage 3 feet 3J4 inches. 

Diameter of rack 

driving wheels. .1 " 10J^ " 
Carrying driving 

wheels 2 " 9J6 " 

Speed, miles per 

hour 5J^ 

Weight of engine . .12 tons. 
Total of base. ..28 " 
Revolutions per minute of adhesion 

motors, 300 




THE H0WARD-WAITE SULKY ATTACHMENT FOR HARROWS. 




THE PARIS EXHIBITION— ELECTRIC LOCOMOTIVE. 



The mechanism is inclosed 
in a wooden case, not seen in our engraving, provided 
with plate glass panes, so that the driver can at all 
times see it at work. The two motors for the carrying 
wheels are of the usual four-pole type, series-wound. 
They are placed between the wheels. They develop 
together 50 horse power when the machine is running 
at 9 kilometers per hour, and the torque is then not 
sufficient to slip the wheels. 

The principal motor will work up to 200 horse power, 
It is shunt-wound. The armature is of copper bars, 

connected in series, 
carried in notched 
soft iron plates. To 
provide for the 
rough usage and 
high speed, the bars 
are very carefully se- 
cured by means of 
wedges of insulating 
material, which serve 
to interlock the bars 
with the iron plates. 
The motor is placed 
inside the vehicle, 
but it is not covered 
up, because it was 
deemed necessary to 
keep it cool, so that 
it has been left as 
open to the air as 
possible. 

When the train is 
d esce n d i n g the 
incline, the motor 



tion, for which patents, controlled by the Howard & 
Waite Company of Blunt, South Dakota, have been 
taken out. 

The attachment consists of a single broad-tired wheel 
held in a U-hanger, to the upper portion of which a 
yoke is pivoted. To the lower ends of the hanger con- 
necting-rods are pivoted which are also pivotally 
secured to the harrow. Braces pivotally join the con- 
necting-rods with the yoke. It is evident that by 
reason of this construction the wheel can be turned to 
the right or to the left without moving the harrow, and 
that the pivotal connection of the rocking yoke with 
the hanger and with the connecting-rods and braces 
permits the harrow to ride over uneven places without 
interrupting the continuous action of the harrow- 
teeth. 

The driver of the harrow takes his position over the 
wheel in a spring-seat. The implement can be drawn 
either by a team or by a single horse, with slight mod- 
ifications in the structure of the forward portion of the 
attachment. It is evident that the invention can be 
applied to any harrow. 



Spontaneous Combustion or Hay. 

The question of the spontaneous combustion of hay 
has recently been investigated by one of the officials of 
the Weather Bureau, who states that fermentation 
within moist hay may raise the temperature to 374° F., 
at which temperature clover hay will ignite. The best 
preventive to spontaneous combustion is a rapid and 
complete ventilation by which the oxidization and fer- 
menting substances are kept cooled down below the 
point of ignition. 
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THE FRENCH CRUISERS "CECILLE" AND " SUCHET " 
AT NEW YORK. 
New York city has just been favored with a visit 
from two of the best cruisers of the French North At- 
lantic Squadron. The vessels anchored in the Hudson 
River, near Thirty-fourth Street, and attracted not a 
little attention from the citizens of New York, to whom 
the long, projecting, ram bow and the tumble-home 
sides of the two vessels were a forcible reminder of the 
notable gathering of foreign warships in our harbor in 
1893 in connection with the Columbian Naval Parade. 
By the courtesy of Rear-Admiral Richard we are en- 
abled to present the accompanying photographs of the 
vessels, the two views, which show a deck view from 
the bridge and one of the broadside guns, being taken 
aboard the Admiral's own flagship " Cecille." 

These two cruisers being of the same class, but built 
at different periods (there being an interval of five 
years between them), represent to a certain extent the 
progress of ideas and construction in the French navy 
during the period 1888 to 1893. The tendency to in- 
crease the speed is seen in the fact that while the 
" Cecille," the earlier boat, has a speed of 19 knots, the 
" Suehet " is credited with 20'4 knots. It was during 
this period, moreover, that the rapid-fire system was in- 
troduced, and its effect is seen in the lessening of the 
total number of guns carried, the "Cecille" having 
eighteen rifles, while the "Suehet" has less than half 
that number. The guns of the "Cecille" originally 
were all of the slow- firing type, although the eight 64 
inch guns on the main deck have now been converted 
to the rapid-fire system. The particulars of the two 
ships are as follows : 

"Cecille." — The "Cecille" is of iron and steel con- 
struction and measures 378 feet 9 inches in length over 
all, 49 feet 3 inches in beam and 19 feet 9 inches in 
draught. She is propelled by twin-screw engines of 
10,200 horse power at a speed of 19 knots an hour. Her 
displacement is 6,053 tons, and when she is at her mean 
draught she carries a normal coal supply of 940 tons. 
Her full complement of officers and crew is 486. She 
is of the protected as distinguished from the armored 
type, reliance for keeping out projectiles being placed 
upon a curved deck of 4-inch armor. The armament 
of the "Cecille " is very numerous, and even for the 
day in which she was launched was extremely power- 
ful. The guns are distributed on two decks; on the 
main deck there are eight 64 inch rapid-fire guns, six 
of them carried in sponsons on the broadside, while 
one is placed forward in the bows firing through a gun 
port immediately above the ram, and the other is 
placed aft on the quarter-deck to act as a stern chaser. 
On the gun deek below is arranged a powerful battery 
of ten 55-inch guns mounted in broadside. There are 
also six 6 pounders and fourteen machine guns, dis- 
tributed on the bridges and in the fighting tops. The 
vessel is provided with four torpedo tubes. When the 
" Cecille" was launched, she carried a full set of yards 
on her masts and was one of the last of the French 
cruisers to be thus equipped ; but during her recon- 
struction the topmasts and topgallant masts were re- 
moved and short pole masts for signaling purposes 
took their place. While the alteration has served to 
conform the " Cecille" to modern ideas, it has stripped 
her of much of her handsome appearance. 

" Suchet."— Although the "Suehet " is classed like 
her sister ship as a second-class cruiser, she is not 
much more than half as large.* With a length of 318 
feet, a beam of 43 feet 6 inches and a draught of 17 feet 
6 inches, she has a displacement of 3,500 tons ; she has 
twin-screw engines of 9,000 horse power which gave her 
on her trial a speed of 20'4 knots. Hernormal coal sup- 
ply is 480 tons, and she has a complement of 246 officers 
and men. The protected deck has a maximum thick- 
ness of 3 inches. Although this armor is 25 per cent less 
than that of the "Cecille," it is probably of equal resist- 
ing power, owing to the fact of the armor being of a 
five years' later date. The armament consists of four 
6'4-inch guns on the deck above, one being used as a 
bow chaser, another as a stern chaser, and the other 
two being mounted in sponsons on the broadside. 
The "Suchet" was built at Toulon, and her design and 
construction may be taken as representing the best 
work of a modern French naval dockyard. 



lish government. The first cable had a length of 25 
nautical miles. The wire was the thickness of the 
little finger and weighed 440 pounds per mile ; a series 
of lead weights attached every sixteenth of a mile held 
it in suspension at a maximum depth of 60 yards below 
the surface. The Birmingham factory which supplied 
the cable could only deliver the wire in sections of 200 
yards, this being in marked contrast -with the 200-mile 
lengths which are produced to-day. The transatlantic 
cable was laid at a later date. 
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Anniversary of the Submarine Cable. 

The 28th of August was the 50th anniversary of the 
first submarine cable. In 1850, upon this date, the first 
message was transmitted between France and England 
by the short section of cable laid between Dover and 
Cape Grisnez. The promoter of the first submarine 
cable was Jacob Brett, who had obtained the conces- 
sion, in 1846, from King Louis Philippe. This was 
confirmed in 1850 and the project was carried out in 
three months, the constructor being the engineer 
Charlton Wollaston. The first cable was, however, of 
short duration, as the next year a Boulogne fisherman 
brought up a part of the cable with his nets and cut 
it, thinking that it was a sea-serpent. The French 
government then gave a new concession, and as the 
new submarine telegraphy had now convinced the 
skeptics, a company was formed in 1851 which laid a new 
cable ; this was subsequently purchased by the Eng- 



A Seaboard Line for tbe Iron and Steel 
Carrying Trade. 

BY WM. GILBERT IRWIN. 

Just now the project of Pittsburg iron and steel 
manufacturers to build a trunk line to the Atlantic 
seaboard, in order to establish independent rail con- 
nections with Pittsburg, Chicago and St. Louis, is re- 
ceiving serious attention in railroad circles. In the 
construction and highly successful operation of the 
new Bessemer road, the Carnegie Steel Company has 
given an exhibition of the possibilities along this line 
for the big manufacturers. Since that time there never 
have been any difficulties in the matter of ore transpor- 
tation, and while the Carnegie Company has many ad- 
vantages through the operation of their own'line, other 
manufacturers have been able to obtain very satisfac- 
tory rates since that road has been in operation. 

Just at this time the foreign markets are the object 
of all the big iron and steel manufacturers, and there 
is an unprecedented demand for our products abroad. 
It is in this export trade that the freight rates are felt, 
and in order to successfully compete with foreign 
manufacturers, who have so much the advantage in 
the way of distance, economy in the cost of shipment 
has become necessary. The present freight rates on iron 
and steel articles, such as plates, bars, channels and 
beams, pipe and other commodities, is $4.03 per gross 
ton from Pittsburg to New York. Billets are sent to 
the same place for $2.90 per gross ton. The manufac- 
turers have demanded a uniform rate of $2 per gross 
ton, and with such concessions they have figured that 
they will be successful in conquering the export trade 
of the world. As it now is, the manufacturers of the 
Pittsburg district claim that they are offered large 
orders for export steel that they are unable to figure 
on because of the excessive rates to the seaboard. They 
claim that freight rates are higher at present than they 
were twenty years ago, when steel was selling for four 
times the price now current. They protest that in the 
meanwhile the cost of railroad operation has been enor- 
mously reduced, and that while the average freight 
rates have been reduced the charges from Pittsburg are 
higher than they were many years ago. In fact, they 
claim an unjust discrimination against Pittsburg. 

The Pittsburg manufacturers assert that steel is 
no harder to handle than other commodities, that the 
cars are loaded to their full capacity. They claim that 
it costs more to build a box car to .haul grain than it 
does to construct a gondola to carry steel, and that 
when a grain car is wrecked it means a loss of $1,500, 
while in the case of a car of steel the product can be 
placed in another car and hurried to its destination. 
It is also pointed out by the Pittsburg manufacturers 
that the rate from Buffalo to New York by the Erie 
Canal is only five cents per hundred, while that from 
Cleveland is only three cents more. Some Pittsburg 
exporters, by taking advantage of the roundabout way 
and paying the local rate of eleven and a half cents 
from Pittsburg to Buffalo, have been able to save one 
and one-half cents per hundred over what they would 
be required to pay on a direct all rail haul to the sea 
coast. The regular summer rate was withheld this 
summer, in which fact the manufacturers have another 
cause for complaint. Summer rates have been cus- 
tomarily granted by the railroads in order to secure the 
trade of lake cities in competition with low-priced 
water hauls, and also to protect the shipper in the dis- 
tricts in which no water transportation is available. 

Another reason given by the manufacturers why 
rates to the seaboard should be low is the high ocean 
rates now in force. The heavy inroads made on the 
merchant marine, first by the English government to 
secure transports for the Boer war and now the heavy 
demands made by the Powers for use or reserve in 
China, have taken many vessels out of the service from 
New York, Philadephia, Baltimore and Boston to 
European ports. It is also pointed out that five years 
ago, when steel was selling for twice the figure now re- 
ceived, the rates were only $2.40 per gross ton. It is the 
claim of the manufacturers, and seemingly a just one, 
that Pittsburg above all other cities needs the foster- 
ing influence and protection of the railroads. Fuel is 
yearly, owing to the progress of engineering science, 
becoming less important, and its costs are being yearly 
reduced by invention and improved methods. 

In view of these conditions there have been several 
conferences between the manufacturers and the traffic 
managers, and as a result the manufacturers have come 
to the belief that no aid will be extended to them. At 
a joint meeting held last month, the representatives of 
Pittsburg manufacturing concerns which pay an ag- 
gregate of $100,000,000 were present. The result was 



far from satisfactory, and now Pittsburg manufac- 
turers can see relief only in a great trunk line from 
Pittsburg to the seaboard with western connections. 
They have estimated that $30,000,000 will easily build 
all the trackage needed, and this sum only represents 
five per cent of the $600,000,000 invested in Pittsburg 
industrial concerns. 

The manufacturers seem to agree that the Philadel- 
phia & Reading, which has terminal facilities in Phil- 
adelphia superior to the Pennsylvania or B. & O., is the 
line to make the nucleus for the seaboard line. The 
plans are to use the Bessemer & Lake Erie road of the 
Carnegie Company to a point near Unity, where.the old 
Calvin Brice system crossed the Bessemer line. From 
this point the new line would follow a natural divide 
up the Kiskiminetas and across the country to Me- 
haffey. The west branch of the Susquehanna would 
then be followed to Williamsport, where the Philadel- 
phia & Reading road would be reached. The line to 
be thus built would have a length of one hundred 
and sixty miles and would cost about $50,000 per mile, 
or between $8,000,000 and $10,000,000 for the great link. 
The plans of the manufacturers would be to obtain 
possession of the new road now being built up the west 
branch of the Susquehanna. The average grade of 
this line would be below one per cent. The Union 
road of the Carnegie Company, the Monongahela con- 
necting road of Jones & Laughlin, the McKeesport 
connecting road and other lines about Pittsburg would 
make a complete terminal chain of the Monongahela 
Valley, and a system of boat lighterage on the rivers 
would give a most comprehensive and perfect termin- 
al in Pittsburg. 

Just now the Lake Erie and Ohio River Ship Canal, 
which is to connect Pittsburg with Lake Erie, is receiv- 
ing much attention. The American Steel and Wire 
Company is constructing a line of boats which will be 
used on the Great Lakes during the summer as ore 
carriers, and in the fall they will be sent across the At- 
lantic with steel for Europe and will be used regularly 
in the export trade on the Atlantic during the winter. 
With the construction of the canal, it will be possible 
for two or three thousand ton boats to make the trip 
to Europe by the Great Lakes, and thus the question 
of freight on foreign shipments from the mills of Pitts- 
burg would be solved. But just now the matter of 
securing independent rail connections with the sea- 
board is the question uppermost in the minds of Pitts- 
burg manufacturers, and the near future is certain to 
see some interesting developments in railroad affairs 
so far as Pittsburg is concerned. 
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Automobile News. 

The Cooke Locomotive Works, of Paterson, N. J., 
have just finished a heavy motor wagon on the Thorny- 
croft plan. 

An interesting automobile suit was tried at Hacken- 
sack, N. J., where J. L. Guyre sued Dr. W. L. Vroom, 
of Ridgewood, for damages from a runaway, said to 
have been caused by the latter's automobile, and re- 
sulting in the death of the plaintiff's wife, says The 
Western Electrician. Dr. Vroom's testimony was that 
the horse was frightened and turned when 275 feet 
away from the automobile, which he stopped upon see- 
ing that the animal was afraid. He said that he had 
the machine under perfect control, and gave an exhi- 
bition in front of the court-house to show the court 
and jury his ability to handle it. During the trial 
Justice Dixon said: "If the automobile occasionally 
or exceptionally frightens horses, that would not make 
it a nuisance. In order to make it a nuisance, its com- 
mon effect must substantially interfere with the people 
who drive horses along the highway." After being 
out a few minutes the jury returned for further instruc- 
tions on one point, at the same time informing the 
court that it had agreed that the automobile was not a 
nuisance. 

A large English constructor, J. Fowler, of Leeds, has 
recently furnished to the British government an 
armored automobile train, consisting of a number of 
cars towed by a road locomotive. This is the first of a 
series which is to be constructed upon the same prin- 
ciple ; it will no doubt be of great service in the army. 
The first train has been tried in England not long 
since, and has proved satisfactory ; it can mount a 10 
per cent grade when heavily loaded. The engine car- 
ries a windlass mounted upon it, and, if necessary, can 
mount the grade alone and then pull the train up the 
grade by means of a rope. The locomotive is of the 
usual road-engine type ; it draws three or four cars. 
Both locomotive and cars are protected by special 
plates to resist balls or bursting shells. Each of the 
cars is arranged to carry a howitzer or a machine gun 
of about 3 inches, or to transport men, ammunition, or 
provisions. The armor plating is built separately and 
may be taken off in sections to allow inspection or re- 
pairs. The speed is from 2 to 6 miles per hour. The 
locomotive has a set of transmission gearing by which 
three different speeds may be obtained. The water 
reservoir has sufficient capacity for a distance of 10 to 
15 miles. The engineer is well protected and has at 
hand all the levers and valves for operating. 
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Science Notes. 

A new diamond field has been found forty-two miles 
from Griquatown in Cape Colony. 

There has been a third trial of Zeppelin's airship, 
which took place on October 21. It ascended at five 
o'clock in the afternoon, and after rising 900 feet it de- 
scribed a circle and then moved to the eastward and 
performed various evolutions to show that it was un- 
der full control. It then turned and went three miles 
to the south and afterward returned and descended. 
There was not the slightest hitch during the trial. 

It has been considered until recently that it was 
almost impossible to produce cheese from pasteurized 
milk, but a short time ago a chemist of Stockholm suc- 
ceeded in effecting a preparation that solved the diffi- 
culties. Owing to this discovery, the-product of which 
has been named " caseol," palatable and nourishing 
cheese, free of tubercular bacili, can now be made 
from pasteurized skimmed milk. This preparation has, 
moreover, the excellent quality of rendering cheese 
more digestible. Several dairies in London have made 
experiments with "caseol" with the same favorable 
result. 

Mr. Evelyn B. Baldwin is making preparations for a 
Polar expedition, the objective point being, of course, 
the North Pole. He is being backed in his enterprise 
by Mr. William Ziegler, of New York. The expedition 
will start next summer, and it is expected that two 
ships will be equipped in order that one might remain 
behind while the other returns south for fresh sup- 
plies. By this plan the ship remaining in the Arctic 
could be used for headquarters of land expeditions. It 
is probable that the vessels will be specially con- 
structed like the "Fram." Mr. Baldwin was with the 
Peary expedition of 1893-94, and spent the winter of 
1898-99 in Franz Josef Land, as a member of the Well- 
uian expedition. 

The selection of names for the Hall of Fame on Uni- 
versity Heights, New York city, includes a number of 
inventors and scientists. Among them are Benjamin 
Franklin, Robert Fulton, S. F. B. Morse, Eli Whitney, 
Peter Cooper, Elias Howe (?) Asa Gray, etc. There 
were ninety-seven judges, and the names given are 
from the first thirty. The order of precedence and the 
full list was as follows : George Washington, Abraham 
Lincoln, Daniel Webster, Benjamin Franklin, Ulysses 
S. Grant, John Marshall, Thomas Jefferson, Ralph 
Waldo Emerson, Henry W. Longfellow, Robert Ful- 
ton, Washington Irving, Jonathan Edwards, Samuel 
F. B. Morse, David G. Farragut, Henry Clay, George 
Peabody, Nathaniel Hawthorne, Robert E. Lee, Peter 
Cooper, Horace Mann, Eli Whitney, Henry Ward 
Beecher, James Kent, Joseph Story, John Adams, 
William Ellery Channirig, John J. Audubon, Elias 
Howe (?) Gilbert Stuart, Asa Gray. 

The problem of supplying ink wells for schools, in- 
surance offices, banks, etc., is much more complicated 
than might be at first supposed. If each employe 
till his own ink well, bottles of ink are broken, dis- 
figuring property. A writer in Science and Industry 
describes an ingenious plan for distributing ink. It 
consists of a wooden carrier with four partitions, a 
handle and two little projecting shelves for supporting 
the inkstands. Three bottles of ink are put in the 
carrier, and a large tumbler is put in the fourth space 
to take the dregs. Each bottle has a combination 
stopper and pump, which consists of a rubber bulb at- 
tached to the stopper. When the bulb is pressed, the 
air forces the ink up through the tube and ejects it 
into the ink-well. The ink never drops from the 
nozzle after filling the inkstands, for the moment the 
hand is removed, the ink in the nozzle and tube drains 
back to the bottle, air being sucked in through the 
nozzle to take its place. Red, black, and copying ink 
is regularly kept in the carrier. 

The new National Museum at Munich is one of the 
most interesting in Europe. The problem of arrange- 
ment was a most complicated one, and the difficulties 
have been solved in an admirable manner. The build- 
ing cost about a million dollars, and contains a hundred 
rooms. The objects are shown, as they should be, in 
comparatively small galleries. The leading principle 
is that the ground floor should show, in strict chrono- 
logical order, Bavarian life of different epochs, from 
the little circular room which in its architecture and 
its contents recalls the tenth and earlier centuries down 
to the blue and gold magnificence of the late King 
Louis. In the earlier rooms the sense of architectural 
evolution is greatly helped by the fact that the 
various castles of the Bavarian crown have con- 
tributed ceilings, windows, wainscots, etc., and in 
some cases the rooms have been planned specially 
to receive these. The museum contains an almost 
endless number of specimens, large and small, of do- 
mestic art of the country in all ages ; of wardrobes, 
caskets, iron utensils, beds, tables and chairs, the sup- 
ply seems inexhaustible, and nearly all of them are in 
their original state. The Bavarian Museum neglects 
nothing which is of any historical interest, and is, in 
consequence, one of the most complete of its kind to be 
found in Europe. 
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Engineering Notes. 

Glass factories in.Germany now number 400, and the 
works give employment to 35,000 men. 

The new waiting room of the Grand Central station 
has been opened to the public, and it is one of the 
finest rooms of the kind in the country. 

The great Galerie des Machines is to be cleared away 
after the Paris Exposition. It is so large that it can- 
not be readily utilized for exhibition or other pur- 
poses. 

A spiral- chimney, 150 feet high, has been built near 
Bradford, England. The chimney is square in cross-sec 
tion.and each layer of brick is shifted three-sixteenths 
of an inch out of place, thus giving a peculiar twist to 
each side of the stack. 

The Gas Committee of the Manchester City Council, 
England, has appointed a special subcommittee to con- 
sider and report as to the desirability of recommending 
the council to purchase a coal mine. Nearly 500,000 
tons of coal or.cannel are annually carbonized at the 
corporation's gas works, and an advance of $1.25 per 
ton on the new contracts would entail an increased 
annual outlay for the raw material of gas manufacture 
of $500,000 for the current year. 

The General Society of Mechanics and Tradesmen of 
New York city has added to its library a department 
of trade catalogues. These will be indexed and filed 
away and will be accessible at all times to those who 
wish to consult them. This is an excellent idea, and all 
public libraries should do the same, as the information 
which is frequently given in trade catalogues is of the 
utmost importance and represents the very latest prac- 
tice, which cannot be obtained elsewhere. 

The railroad bridge at Galveston has been restored, 
the work being completed twelve days after the storm. 
It was 2J^ miles long, and most of the piles were found 
standing, says The Railroad Gazette, except at the draw 
opening, and where a large vessel was blown against 
the bridge in a storm. Considerable of the material 
for the new caps and flooring of the bridge had to be 
delivered on rafts, the track and roadbed having been 
destroyed for about 8 miles northof the terminus of the 
railroad at the bay. 

A clever engineering feat has recently been accom- 
plished at the Agecroft coal mine, not far from Manches- 
ter. This colliery is the second deepest in England, the 
shaft extending to a perpendicular depth of 2,175 feet. 
During the erection of the necessary machinery, three 
immense boilers were lowered down the shaft in a com- 
plete condition. This is the first occasion upon which 
boilers have been installed in this manner, since pre- 
viously they have always been sent down the mine in 
pieces and then fitted together. 

According to a German contemporary, artificial slate 
is tin-plate coated with a mixture of finely ground 
natural slate, lampblack, and a solution of water glass. 
The soluble glass solution is prepared by finely powder- 
ing 1 part by weight of solid potash water glass and 1 
part of soda water glass in a mortar and pouring over 
this 12 parts of soft or distilled water ; after boiling 90 
minutes, the water glass dissolves completely. Seven 
parts of slate ground with water to an impalpable 
pulp are mixed with 1 part of lampblack and added to 
the water glass solution ; the rather stiff mass which 
results is brushed upon tin plates previously rough- 
ened with sandstone. 

A diamond circular saw for cutting stone is described 
in London Engineering, and is said to cut hard sand- 
stone blocks at the rate of five feet per minute. The 
saw has dovetailed recesses in which are fitted steel 
blocks, each containing a diamond. A hole is drilled 
into the block, but stopped before running through. A 
diamond is dropped into the hole, and a steel wire peg 
driven in behind it. The block is then put in an electric 
welding machine, and when it is softened, pressure is 
applied until the diamond is firmly gripped and the 
steel peg is welded into place. The front of the block 
is then filed away until the diamond is exposed, and 
the sides are milled to fit the dovetailed recesses in the 
saw. The- positions of the diamonds in the blocks 
vary, so as to enable the saw to clear itself in making 
the cut. 

The Swedish State Railways have recently placed a 
steam ferry at Copenhagen for the purpose of carrying 
on the trade between that port and Malmo. The vessel 
has been constructed at the Kockum Shipyard at 
Malmo and cost $250,000. The boat is a screw steamer 
268 feet in length by 52J^ feet beam, and is capable 
of steaming 13i^ knots per hour. The vessel is built 
of steel, and is an ice breaker, so that she may be 
able to force her way through the heavy and thick 
ice floes with which the channel is covered during the 
winter. The displacement of the boat when loaded 
with 18 railway cars is 1,600 tons, while she has ac- 
commodation for 900 passengers. There is an exten- 
sive deck, 150 feet by 46 feet broad, amidships. The 
vessel is illuminated with electric light throughout, 
and comfortably appointed. Should this vessel prove 
successful, several other similar type of craft will doubt- 
less be placed upon this service, in order to deal with 
the rapidly developing traffic between these two places. 
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Electrical Notes. 
A telegraph line has been completed between 
Seattle, Washington,and Skagway, Alaska. 

Some experiments have been conducted at St. Paul, 
In which electricity at a pressure of 30,200 volts was 
sent through an underground cable three miles long. 
The highest voltage formerly obtained was 20,000. The 
cable consists of three copper conductors, each being 
inclosed in a paper tube, the whole incased in lead 
and drawn through vitrified conduits. The cable is a 
part of the system by which the gas light and power 
company will utilize the water power of Apple River, 
Wis., the other 24 miles of wire being overhead. 

An electrically operated interlocking switch and sig- 
nal plant is to be installed at Sixteenth and Clark 
Streets, Chicago. Electric motors and solenoids will 
be used for switches and signals. The semaphores 
will be operated by electric motors of J horse power, 
while the dwarf switch signals will be worked by solen- 
oids. The switches will be thrown by one horsepower 
motors. The system is said to work particularly well, 
as bad weather has less effect upon this system than it 
has upon mechanical or electro- pneumatic operated 
plants. 

Marconi has made many new improvements in wire- 
less telegraphy, and has now done away with the 
masts in certain of his experiments. He began as long 
ago as last January work on the cylinder plan, and he 
has already telegraphed 60 miles with a cylinder 4 feet 
high, instead of a mast and wire 125 feet high. The 
essential arrangement in working the cylinder plan is 
not greatly different from that of the aerial wire. The 
transmitting instruments are practically the same, a 
battery, induction coil, earth wire, etc., being used. 
The only change in this part of the apparatus is the 
introduction of resistance coils where needed, and an 
arrangement for sending "tuned" messages. The 
cylinder rests upon a table. Marconi has devised 
methods by which a number of installations may be 
worked together in the same room or building. 

When a battery of cells is used as a source of elec- 
tric energy, the constant element in the circuit is the 
E.M.F., while the current depends upon a variety of 
external conditions. The case is reversed on using an 
influence machine driven at a constant speed, for then 
the mean current is the constant element, while the 
E.M.F. is a dependent variable. This fact has been util- 
ized by M. Toepler for investigating the continuous dis- 
charge in air at atmospheric pressure as dependent upon 
the current. This continuous discharge may appear in 
four different forms, viz., glow, brush, brush arc, flame 
arc. All of these may appear both at the positive and 
negative electrodes, but to simplify matters the author 
takes care nearly to suppress the effects at one elec- 
trode by covering it with a flat bad conductor such as 
a slate. He is thus enabled to study the effects at the 
two electrodes independently. As a general rule, an 
■increase in the current strength brings about a transi- 
tion from the glow to the brush, and finally to the 
brush arc. But this transition is not continuous un- 
less the capacity in the circuit is negligible. Otherwise 
the three continuous stages are separated by stages of 
discontinuous spark discharge ; and as the capacity 
increases, the discontinuous stages encroach until the 
brush arc is almost entirely eliminated. Finally, the 
author deals at length with two forms of natural 
continuous discharge, viz., St. Elmo's fire and globular 
lightning.— M. Toepler, Ann. der Physik, No. 7, 1900. 

There has just been introduced in the East End of 
London an enterprising system of selling electric light. 
The districts embodied are Poplar, Bromley and Bow, 
three of the busiest and most thickly populated locali- 
ties in London, inhabited by the artisan class. The 
streets in this part of the metropolis have always been 
poorly lighted, but now they have been supplanted by 
large electric arc lamps. Altogether 195 arc lamps have 
been installed throughout ten miles of streets, but this 
is to be increased in the immediate future. The light 
is to be supplied to the inhabitants at such a low price 
that it will be cheaper for the working classes to avail 
themselves of electricity than the gas for lighting pur- 
poses. Then, again, the' light is to be installed in the 
dwellings free of cost to the residents, so that actually 
the tenants have only to pay for the amount of elec- 
tricity consumed. This scheme was first projected so 
far back as 1893. The tariff for consuming the light is 
extremely moderate and should recommend the uni- 
versal utilization of this cleaner, cooler, and more 
efficient illuminant. For light consumption it will be 
supplied at 6 cents, 8 cents and 10 cents per unit, while 
for motive power it will be supplied at the purely 
nominal costs of 3 cents and 6 cents per unit. The 
present cost of the gas is 68 cents per 1,000 feet, and as 
about 5 units of electricity is equivalent to 1,000 feet of 
gas, there is a considerable difference between the cost 
of the gas and the electricity. When the installation 
has been completed, 65 miles of streets will be lighted 
by the electric lamps, and the houses corresponding to 
the same area of streets will be in a position to avail 
themselves of the electric light. The installation has 
cost about $500 000 
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THE EIEDEK ELECTRO-ENGRAVING AFFABATTTS. 
On the first story of the Gallery of Machines of the 
Exposition there may be seen, in the German section, 
the first specimen of a very curious apparatus invented 
by Herr J. Rieder, of Leipzig. It is a machine that 
permits of electrically sinking the steel dies employed 
for striking medals and coins or embossing sheet metal, 
leather, or cardboard. With the ordinary processes, 
the production of such dies requires special skill on the 
part of the artisan, and their net cost is consequently 
very high. So, for a long time, there has been sought 
a mechanical process of manufacture that 
should do away with, or at least reduce the 
manual labor. The object of Herr Rieder's 
apparatus is to solve the problem by effect- 
ing the progressive corrosion of a plate of 
steel through electrolysis, that is to say, 
through the action of an electro-chemical 
bath. 

The principle of the operation is repre- 
sented in the diagram given in the accom- 
panying figure. 

The block of plaster (Gipsblock), bearing 
at its upper part a raised impression of the 
figure to be reproduced, is half immersed in 
a solution of chloride of ammonium. Up- 
on the relief of the block of plaster is placed 
the steel plate (Stahlanode) that it is de- 
sired to engrave. This plate is connected 
with the positive pole of a source of elec- 
tricity, and consequently constitutes what 
is called the anode. The negative pole, or 
cathode, consists of a sheet of copper im- 
mersed in the solution and arranged be- 
neath the block of plaster. The electric circuit 
closed through the intermedium of the bath 
chloride (electrolyte), which, as a consequence 
the porosity of the plaster, soon ascends through 
capillarity to the steel plate. As soon as the cur- 
rent is turned on, the chloride is decomposed, and 
the chlorine that is set free attacks the steel plate at 
the points where it is in contact with the plaster relief. 
The chloride of iron thus formed is dissolved and the 
plate is gradually hollowed out. Other points of the 
relief come successively into contact with the metal, 
and there is finally obtained a steel mould of the 
plaster model. 

We shall not enter into the details of all the difficul- 
ties met with by Herr Rieder in the application of this 
ingenious process and which he had to surmount in 
order to reach the remarkable results obtained with 
his apparatus. It will suffice for us to make known 
the principle of it. The first experiments showed that 

the steel to be engraved must 

not be applied to the model per- 
manently, since the insoluble 
substances, such as carbon, con- 
tained in the metal deposit in 
the form of a black adherent 
powder that must be periodi- 
cally removed. To this effect, 
there is given to the apparatus a 
to and fro motion that separates 
the steel from the block of plas- 
ter every twelve seconds and 
replaces it, after the cleaning 
(which is likewise automatic), in 
the mathematically exact posi- 
tion that it previously occupied. 
With the Rieder apparatus, 
the engraving of an 8X12 inch 
steel plate requires about fif- 
teen hours, while it often takes 
more than a month to do the 
same work by hand. 

The apparatus permits of the 
reproduction of any model of 
plastic material, such as wax, 
plaster or wood, and preserves in 
the mould, with absolute fidelity, 
the most delicate details created 
by the hand of the artist. 

At the Exposition, the opera- 
tion of the apparatus is entirely 
electric, the machine being ac- 
tuated by a motor that receives 
the current from the general 
distribution of electricity. 

Let us add that since the sur- 
veillance of the automatic opera- 
tion is very simple, it is pos- 
sible for one man to run several apparatus at 
once, and thereby effect a great saving in manual 
labor. 

After the operation is finished, it requires but 
a few retouches executed by the hand of an en- 
graver to remove all the traces left by the plaster 
model. 

The field of the applications of this process is very 
vast, since it embraces all the industries that manufac- 
ture ornaments obtained by stamping, and, in the 
first rank, the cardboard, leather and metal indus- 
tries. — L'l 1 lustration. 



THE CONSTRUCTION OF A 150-TON FLYWHEEL. 

We have already in a previous issue given a descrip- 
tion of the great power house at Ninety-sixth Street 
and the East River, New York city ; and it will be suf- 
ficient to merely state a few of the leading features of 
this most remarkable installation, before describing 
the construction of the huge flywheels, one of which 
forms the subject of the accompanying illustra- 
tion. 

The power plant, which occupies an imposing struc- 
ture measuring 279 feet by 200 feet, consists of forty- 
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erected, the cast steel rim, which is 29 inches in depth 
by 10 inches in width, was widened out by building 
up on each side of it eight circles of lj^-inch steel 
plates which were riveted on with 3-ineh steel rivets. 
When the riveting was complete, the rim was in a 
necessarily rough condition, and it was turned to 
shape by means of a special lathe driven by a port- 
able electric motor. A heavy bed plate (see engrav- 
ing), which surrounded the rim on three sides, was 
bolted to the floor of the engine room. On this was 
placed a lathe-carriage and tool-rest. The rest car- 
ried two tools placed side by side, the firs 
of which took off the roughing cut and the 
other the finishing cut. The flywheel was 
rotated by means of a large segmental 
spurwheel, which was clamped to the arms of 
the wheel, and a pinion mounted directly on 
the shaft of a portable electric motor. After 
the rim had been turned on both faces and 
the periphery, it was polished with a big 
emery block. 

The arrangement worked satisfactorily, 
and the perfect truth with which these 
huge wheels are now running is one of the 
attractive features of these very imposing 
and handsome engines. 
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METHOD OF ELECTRO-ENGRAVIHG AND SAMPLE OF WORK 

eight boilers of the Babcock & Wilcox type, and 
eleven Allis vertical cross-compound condensing direct- 
connected engines, which have a capacity at 50 per 
cent overload of 6,600 horse power each, making a total 
capacity for the whole engine room of about 70,000 
horse power. The engines are set up in two parallel 
rows, which extend the full length of the engine room, 
one row containing five units and the other six. The 
high-pressure cylinders are 46 inches in diameter, the 
low-pressure 86, and the common stroke is 60 inches. 
The engines are run ordinarily at a speed of .75 revo- 
lutions per minute, at which the piston speed is 750 
feet per minute. All the wearing parts are of very 
liberal proportions. Thus, the main bearings are 34 
inches in diameter by 66 inches in length, and the 
erossheads and crank pins measure 14 by 14 inches. 
Each engine is direct-connected to a three-phase 
generator whose normal capacity is 3,500 kilowatts. 
Current is transmitted to the substations at a pressure 




TURNING THE RIM OF A 150 TON FLYWHEEL. 

of 6,600 volts. Between the engine and the generator 
is a massive flywheel weighing 150 tons. 

On account of their great size and weight, consider- 
able interest attaches to these flywheels, and there are 
certain novel features in their construction and the 
way in which the massive rims were built up and fin- 
ally trued up to form. Each wheel was cast in ten 
sections, each section consisting of an arm and a rim. 
The arms are bolted to the hubs, and the rim segments 
are connected by heavy links of steel, 5 inches deep 
by 10 inches wide, which were shrunk on in suitable 
recesses formed in the rim. After the wheel was 



A Substitute for tke Term "Indian." 

There is no satisfactory denotive term 
in use to designate the aboriginal tribes of 
America. Most biologists and many ethno- 
logists employ the term "American ;" but 
this is inappropriate, since it connotes, and 
is commonly used for, the present pre- 
dominantly Caucasian population. 

The term "Indian," first used (in the Spanish form 
"indio") by Columbus, in the belief that the lands 
which he had discovered in the West were on the con- 
fines of India, in Asia, is universally used in popular 
speech and writing, and to some extent in ethnological 
literature, but is objectionable in that it perpetuates an 
error, and that it connotes, and so confuses, distinct 
peoples. Such an error was excusable at the time at 
which it originated, but there is no reason for its con- 
tinuance, and it evidently would be well if the term 
"Indian" could be supplanted by some appropriate 
scientific designation. 

During a discussion of the subject at a meeting of 
the American Anthropological Society on May 23 ol 
last year, Major J. W. Powell advocated the use of the 
name " Amerind," an arbitrary compound of the lead- 
ing syllables of the frequently used phrase "American 
Indian." The proposed term carries no implication of 
classific relation, raises no moot- 
ed question as to the origin or 
distribution of races, and per- 
petuates no obsolete ideas. So 
far as the facts and theories of 
ethnologists are concerned, it is 
purely denotive. The term is 
sufficiently brief and euphonious 
for all practical purposes, not 
only in English, but also in the 
languages of Continental Eu- 
rope. It may be readily plural- 
ized in these languages, in ac- 
cordance with their respective 
rules, without losing its distinct- 
ive sematic character. More- 
over, it readily lends itself to ad- 
jectival termination in two 
forms, viz., "Amerindian" and 
" Amerindic," and is susceptible 
also of adverbial termination ; 
while it can be readily used in 
the requisite actional form 
'' Amerindize," or in relational 
forms, such as "post-Amerin- 
dian." 

The term is proposed as a de- 
signation for all the aboriginal 
tribes of the American continent 
and adjacent islands, including 
the Eskimo. 

The working ethnologists in 
the society were practically 
unanimous in approving the 
term for tentative adoption, and 
for commendation to fellow stu- 
dents in this and other coun- 
tries. As the working specialists 
form the court of last resort, it cannot be doubted that 
any term acceptable to them may be expected to come 
into use with considerable rapidity, and be eventually 
adopted by thinkers along other lines. 



The experiments which have been carried on by the 
South Metropolitan Gas Company with American coal 
are proving to be very satisfactory, and it is superior 
to the best English gas coal. It is found to be freer 
from sulphur and more easily purified. The cost of 
the American coal is, however, much higher, being $3 
a ton on board ship, and the freight is $1. 
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A BACK RAILWAY ON THE ISLAND OF SUMATRA. 

The island of Sumatra, in the Dutch East Indies, is 
the only country in Southeast Asia which possesses a 
rack railway. This line is the more peculiar as it does 
not serve for passenger traffic, but almost exclusively 
for the transportation of bituminous coal. At present 
about 25,000 tons of coal are carried over the line an- 
nually. The capacity of this railway could, however, 
be considerably increased ; it is now only operated 
during the daytime, but in spite of this limited traffic, 
the line has greatly contributed to the development of 
the Dutch East Indian colonies. 

Thirty-five years ago the Dutch engineer, De Greve, 
discovered rich and extensive deposits of bituminous 
coal in the mountainous interior of Sumatra. The 
distance from these deposits to the coast amounted to 
only 60 kilometers, but the tract was crossed by high 
mountains, the chain of Barissan, acting as a barrier 
to transportation. On account of this drawback, the 
exploitation of the coal deposits was long delayed. It 
was only in 1887 that the Netherlands Parliament de- 
cided upon the construction of a railway to connect 
the coal field with the" great port of Padang, on the 
southwest coast of Sumatra. Branch lines were at the 
same time contemplated to Fort de Kock, to Paya- 
combo, and to the coal fields of Lounto. The first part 
of the railway was completed in 1891, and the rest in 
1896. The total length of all lines with their branches 
amounts to 130 miles, of which 97 form the main line, 
and of this no less than 36 kilometers (2237 miles) are 
of the cogged-wheel type. The greatest incline is 
1:125, and the diameter of the smallest curve 150 me- 
ters. The railway reaches its highest between two 
volcanoes in the neighborhood of Fort de Kock, 1,154 
meters (3,786 feet) above the level of the sea. Tunnels 
occur only at two places: one, 70 meters in length, in 
the valley of Anei, with rack track, and the other one, 
826 meters long, with ordinary track. The great in- 
clines which are to be overcome by the railway necessi- 
tated at some places the erection of special structures ; 
thus, for instance, of an arch bridge of a span of 59 
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meters, with an incline of 68 milimeters per meter. 
The work on the line was carried out by natives of 
Sumatra and Java, and only for the heaviest work 
Chinese laborers and some 500 convicts were employed. 





LOOKING DOWN THE TRACK, SUMATRA RACK 
RAILWAY. 

The coal is carried on this line at the rate of 0'76 cent 
per ton per kilometer. Cars of the American style are 
used, of 20 tons capacity. The gage of the railway is 
1067 meters, the same as that of the Netherlands State 

Railways of Java. The 
heaviest locomotives run- 
ning on the line have a 
weight of 35 tons. The 
rails, 7 meters in length, 
weigh 257 kilogrammes 
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per meter. The cost of the construction of the line 
was $40,000 per kilometer. H. L. G. 

« 1 ■ 1 m 

Making Bricks from Glass-Works Refuse In 
England. 

Dr. Ormandy, of St. Helen's, formerly master of 
science at the Gamble Technical Institute, that city, 
has recently discovered a process by which good fur- 
nace bricks can be made from glass-works refuse. St. 
Helen's, which is a few miles from Liverpool and 
within that consular district, is not only the center of 
the English chemical trade, but contains a number of 
large glass-works. The millions of tons of refuse 
which have accumulated around the glass-works here- 
tofore have been treated as of no commercial value. 
The refuse consists mainly of spent sand, minute parti- 
cles of glass, and about 3 per cent of iron from the 
various processes, and it has hitherto been considered 
that the presence of the iron prevented the use of the 
material for the manufacture of bricks. Patents have 
been taken out to protect the process, and a large firm 
has engaged Dr. Ormandy's services. After making 
various experiments, the firm is now putting up an ex- 
tensive plant for the manufacture of the bricks. It is 
claimed that the bricks will stand a great amount of 
heat. They are about the color of silica bricks and 
can be glazed. Considerable secrecy is observed as to 
the process. 

m 1 1 1 m 

The temperature of the free air is the title of a paper 
communicated by Dr. Hergesell to Part V. of Peter- 
mann's Geographische Mittheilungen. The author's 
observations show that even at a height of a few hun- 
dred meters there is a very small diurnal range : at 
night time it amounts, in some ascents, to only a few 
tenths of a degree, and in the day time, at about 600 
meters, to some 3° or 4° Cent., when solar radiation is 
unobstructed. On cloudy days, and in the mean 
values, the daily amplitude is much less. With re- 
spect to the vertical increase of temperature, the re- 
sults of thirty sets of observations show that in all 
levels up to 10,000 meters an extremely varying tem- 
perature obtains, according to the season of the year 
and the conditions of weather. The decrease at that 
height reached or exceeded 40° Cent, in all cases, but 
no fixed rule could be laid down as to the regular de- 
crease with altitude. 




ALONG THE ANEI RIVER, SHOWING TRACK. 



THE RAVINE OF THE RIVER ANEI. 




THE RAVINE OF THE RIVER ANEI AFTER AN INUNDATION. 



RIVER ANEI. 
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Electric Fire Pumps. 

To the Editor of the Scientific American : 

The general introduction of the electric motor into 
buildings of all classes suggests an application which 
might, under certain conditions, prove to be of great 
value. A fire pump designed to be driven by an elec- 
tric motor would, it seems to the writer, have many 
decided advantages. In large manufactories and pub- 
lic buildings, where steam boilers are kept con- 
tinually under pressure, there is no difficulty in main- 
taining fire pumps capable of supplying one or more 
streams with the necessary promptness. There is, 
however, a large class of buildings, in which may be 
included private residences, where steam power is not 
at hand, and where reliance must be placed entirely 
upon the local fire department, which may or may not 
be efficient, and which, at the best, must consume a 
certain amount of valuable time in getting to work. 
In such cases it is believed that an electrically driven 
pump would find its most useful application. Such 
a pump would be in constant readiness for action, 
and could be instantly started at any time by the 
simple pressure of a button, or could even be arranged 
to start automatically in connection with a system of 
electric fire alarms, or by releasing the air in the dis- 
charge pipes, as in the well-known sprinkler systems. 
It should be provided with relief valves set at the de- 
sired pressure, so that, after once being started, it 
would run at full speed, the amount of water de- 
livered being regulated at will by the hoseman up to 
the full capacity of the pump. The apparatus should, 
if possible, be installed in a small detached building 
or shelter, where it would not be disabled by fire or 
by the cutting power of wires leading to a burning 

Imildillg. WlLLARD P. GrEBRISH. 

Harvard College Observatory, Cambridge, Mass., 
October 24, 1900. 

[The suggestion of our correspondent is a good one. 
We believe that this method of equipment has already 
been installed and with success in some buildings in 
this city.— Ed.] 



The Relations between Experimental and 
Mathematical Physics.* 

M. HENRI POINCAKE BEFORE THE CONGRESS OF PHYSICS. 

Role of Experiment and Generalization. — 
Experiment is the only source of truth, and by its 
means alone can we learn anything new or certain. 
What place remains then for mathematical physics ? 
The latter has rendered undeniable services, because it 
is necessary not only to observe, but to generalize ; it 
is this which has .been done from all time, only as the 
remembrance of past errors has made man more cir- 
cumspect, he has come to observe more and generalize 
less. Should we not be content with experiment alone ? 
That is impossible, and would be to ignore the true 
character of science, which is built of facts like an edi- 
fice, but is not a mere conglomeration of material. A 
good experiment teaches us something besides an 
isolated fact ; by its meaus we may predict and gener- 
alize. Thus each fact observed enables us to predict a 
great number of others, but we should not forget that 
the first alone is certain and all the rest are only 
probable. The role of mathematical physics is to 
guide the generalization so as to increase what may be 
called the efficiency of the science. It remains to be 
seen by what means this may be accomplished. 

The Unity of Nature. — All generalization sup- 
poses in a certain degree the belief in the unity and 
simplicity of nature. For the first there can be no dif- 
ficulty ; if the different parts of the universe were not 
like the organs of the same body, they would not act 
upon each other, and we have only to ask how nature 
is one. The second point is more difficult. It is not 
sure that nature is simple ; modern ideas have changed ; 
but those who do not as formerly admit the simplicity 
of the natural laws are often obliged to consider them 
from this standpoint, otherwise all generalization and 
all scienca would be impossible. It is clear that a 
given fact may be generalized in different ways. The 
choice is guided by considerations of simplicity : this is 
illustrated by our method of drawing a curve between 
a series of points. To sum up, every law is supposed 
simple until the contrary proof is given. If we study 
the history of science, we find two phenomena of oppo- 
site character ; at times simplicity is concealed under 
complex appearances, and at others apparent simplic- 
ity conceals a series of complicated phenomena. The 
complicated movements of the planets and the law of 
Newton is an example of the first, and the kinetic 
theory of gases and Mariotte's law is an example of the 
second case. But Newton's law itself has perhaps only 
an apparent simplicity, and may be due to some un- 
known and complicated mechanism. No doubt if our 
means of investigation become more penetrant, we will 
discover the simple under the complex, then the com- 
plex under the simple. 

Role of the Hypothesis.— Every generalization 
is a hypothesis, and the hypothesis therefore has a ne- 

* Abstract by Paris Correspondent of the Scientific American. 
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cessary role which has never been disputed. It should, 
however, be verified as often as possible, and if not 
sustained, should be abandoned, and even in this case 
renders great service by the new outlook given. Then, 
under what condition is the use of the hypothesis dan- 
gerous ? Those which are made unconsciously we are 
powerless to abandon ; a service may be rendered here 
by mathematical physics obliging us to formulate all 
hypotheses. We should distinguish different kinds of 
hypotheses, those which are natural, and a second 
category which may becalled indifferent, as the results 
of calculations are not changed thereby; for instance, 
the continuous or the atomic constitution of matter. 
These are never dangerous if their character is not lost 
sight of, and they may be useful in calculation or to 
give a concrete idea. Hypotheses of a third category 
are veritable generalizations, and should be sustained 
or condemned by experiment. 

Origin of Mathematical Physics.— The efforts of 
scientists have always tended toward resolving the 
complicated experimental phenomena into a great 
number of elementary phenomena, and this in differ- 
ent ways. As to time, each phenomenon depending 
upon that the preceding instant. In space, in an analo- 
gous manner, each molecule acting upon its neighbor. 
The knowledge of an elementary fact permits us to 
put the problem into an equation, and integration 
becomes possible. The reason that generalization takes 
usually a mathematical form in the physical sciences is 
that not only are numerical laws to be expressed, but 
the observed phenomenon is due to a great number of 
elementary phenomena, similar among themselves, in- 
troducing naturally the differential equations. 

Significance of Physical Theories.— It may 
be said that scientific theories are of an ephemeral 
character, but the role of such theories must be taken 
into account. The theory of Fresnel has given place 
to that of Maxwell, but the former has none the less its 
value in the prediction of optical phenomena. If the 
relations expressed by the equations are known, it 
makes little difference whether the image we give to 
the phenomena change or not. The kinetic theory of 
gases has given place to many objections, but it has, 
nevertheless, produced valuable results, no matter 
whether its absolute verity is affirmed or not. 

Physics and Mechanism.— Most theorists have a 
predilection for explanations borrowed from mechanics 
or dynamics. Some of them wish to explain all phe- 
nomena by the movement of molecules attracting each 
other mutually according to certain laws; others wish 
to suppress attractions at a distance, and the molecules 
would thus follow straight paths and be deviated only 
by shocks; still others, as Hertz, suppress also the 
forces, but suppose the molecules are bound in a sys- 
tem analogous to our articulated systems, thus reduc- 
ing dynamics to a kind of kinematics. Phenomena 
may be explained by all these systems. As to the con- 
ception of the ether, some regard it as the only primi- 
tive, or even the only real matter, and what we call 
matter as constituted of vortex motions of the ether 
according to Lord Kelvin, or according to Riemann of 
points where the ether is constantly, destroyed; or 
with more recent authors, Wiechert or Larmor, of 
points where the ether has undergone a special kind 
of torsion. The old fluids, caloric, electricity, etc., 
have disappeared, not only when it was found that 
heat was not indestructible, but the unity of nature 
forbids the creation of such independent fluids. 

Actual State of the Science.— Two diverse ten- 
dencies are observed in the development of physics, 
that of co-ordination, in which science advances toward 
unity and simplicity ; and that of variation, where, by 
the discovery of new phenomena, science appears to 
advance toward variety and complication. If the first 
of these is to prevail, science becomes possible ; but if 
on. account of the multitude of phenomena we are 
obliged to abandon our classification, it will be reduced 
to a mere registration of facts ; as to this, we cannot 
reply, but we may compare the present state of science 
with the preceding, and draw some conclusions. Half 
a century ago, the greatest hopes were entertained. 
The discovery of the conservation of energy and of its 
transformations had just revealed the unity of force; 
heat was explained by molecular movements ; their 
nature was not known, but the solution of the problem 
seemed near ; for light, the question seemed solved. 
Electricity, just annexed to magnetism, was farther 
behind, but no one doubted that it would take its 
place in the general unity, and for the molecular prop- 
erties of solids, the reduction seemed easier. In a 
word, great hopes were entertained. What do we ob- 
serve to-day? First, an immense progress; the do- 
mains of electricity, light and magnetism now form 
but one. The optical phenomena enter as particular 
cases of electrical phenomena. While they remained 
isolated, it was easy to explain them, but now an ex- 
planation to be acceptable must enter into the domain 
of electricity ; this is not without some difficulties. The 
theory of Lorentz is the most satisfactory ; Larmor 
goes still farther and seems to add to the former ideas 
of MacCullagh upon the direction of ether movements. 
However, we have not as yet a satisfactory theory. We 
should limit our ambition and not seek to formulate a 
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mechanical explanation, but show that we could at 
least find one ; we have succeeded in this, owing to the 
principle of the conservation of energy and that of 
least action, both constantly verified. The irreversible 
phenomena are more intractable, but are brought into 
order by Carnot's principle. The role of thermo- 
dynamics has greatly increased, and we owe to it the 
theory of the pile and of thermo-electric phenomena. 
To sum up, the old phenomena become better classi- 
fied, but new ones are constantly coming in, and we 
must now place the cathodie and X-rays, those of 
uranium and radium, etc. No one can predict the 
place they are to occupy, but no doubt they will fit 
into the general unity. On one hand, the new radia- 
tions seem allied to the phenomena of luminescence ; 
above all, it is thought that in these phenomena are 
found the veritable ions, these being endowed with a 
great velocity. 

We not only discover new phenomena, but the old 
ones appear under an unlooked-for aspect. Neverthe- 
less, the relations which we recognized between the 
supposedly simple objects hold good when we learn 
their complexity, and this is the essential point. Our 
equations become more complex, but their form re- 
mains. Lastly, the physical efforts have invaded the 
domain of chemistry, whence the new science of physico- 
chemistry, which, though recent, enables us to associate 
phenomena such as electrolysis, osmose and movements 
of the ions. From this rapid expose 1 , what are we to 
conclude ? Everything considered, we have approached 
a unification ; though the progress has been less rapid 
than was hoped for fifty years ago, and the path laid 
out has not always been taken, we have, in fact, gained 
considerable ground. 



THE AEROSTATIC EXHIBITS AT PARIS. 

The aerostatic section of the Champ de Mars con- 
tains a centennial collection of great interest ; the 
objects have been loaned by a number of persons who 
have private collections. The upper illustration shows 
part of a famous collection which has been loaned by 
M. Albert Tissandier. These objects, many of which 
date from the last century, all bear a representation of 
a balloon, either of the primitive hot air balloon of 
Montgolfier or the later form inflated with gas. Most 
of the porcelain and earthenware plaques and other 
pieces date from the last century, and are decorated 
with balloons or carry scenes of balloon ascensions 
more or less artistically drawn. One of these plaques 
bears the date 1785, and another is dated 1820. A large 
collection of fans will also be noticed ; they all carry 
scenes of balloon ascensions painted in miniature ; 
and some of these have a considerable artistic value. 
Two of the fans represent ascensions which were made 
in the last century at the Tuilleries or at Versailles. 
In the foreground is a collection of miniatures in round 
or square metal frames, representing balloon ascensions, 
and several books with a balloon stamped in gold on 
the cover. Near it is a collection of miniature boxes 
in colors or of carved ivory, gold, or enamel, upon all 
of which a balloon is represented. Most of these boxes 
date from the end of the last century, and some of 
them are finely executed. In this collection is a minia- 
ture, inclosed in a square leather case, representing "the 
ascension of Pilatre de Rozier and De Romain at Bou- 
logne, with a balloon filled with inflammable air, on 
the 12th of June, 1785." Another miniature commem- 
orates an ascension made on the 2d of March, 1784. At 
one end of the case is a collection of watches, medal- 
lions, rings, and like objects, as well as a number of 
miniatures. Among these is a button of the uniform 
worn by the military aerostatic corps of 1794 ; it bears 
the inscription, " Aerostatier, lr. Brigade. '' An inter- 
esting relic is a watch with an engraved copper case 
bearing the representation of a balloon, which was 
presented to Captain Coutelle in 1794. Another watch 
of the same period is of steel incrusted with gold, and 
bears a design of a balloon ascension. 

One of the miniatures shows a gas balloon, and bears 
the date of December 1, 1783, and an engraving in a 
metal frame, representing an ascension made by 
Messrs. Robert and Hutin at the Tuilleries on the 19th 
of September, 1784. In the front of the case is a series 
of medals which commemorate the different ascensions 
made during the siege of Paris, 1870 to 1871. In the 
center is a large medallion in bronze, bearing a figure 
of the Republic, with a balloon in the background. 
Surrounding it are a number of small medals which 
relate to different ascensions. At that time most of 
the large railroad stations of Paris were turned into 
balloon headquarters, from which the ascensions were 
made. The medals bear inscriptions similar to the 
following, surrounding a balloon in the center : "De- 
part from the Northern Station — the Torrieelli — con- 
ducted by the marine Bely — the 24th of January, 1871." 
The other side of the case contains a large collection 
of engravings and documents relating to aerostatics. 
Some of the oldest of these show different forms of 
Montgolfier balloons, most of which were of a highly 
ornamental character ; among the books and pam- 
phlets is one dated 1784, relating to the experiments of 
Montgolfier and a copy of the proceedings of the 
Academic des Sciences of 1828 containing a eulogy oi 
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Aeronaut Charles, one of the pioneers of the last cen- 
tury. Another copy of the proceedings of a much later 
date is that containing an account of an ascension 
made by the late M. Gaston Tissandier in the balloon 
"Zenith," in which he made the remarkable altitude of 
24,000 feet. Another part of the collection shows a 
number of miniature photographic dispatches made 
upon films, which were used for the post established 
by carrier pigeons in 1870 to 1871 between Bordeaux 
and Tonrs. Each of these films, which measures one 
by two inches, represents a reduction of sixteen folio 
pages, and contains more than three thousand dis- 
patches ; one hundred thousand dispatches of this char- 
acter weigh only fifteen grains. The films were rolled 
in a goose-quill tube and attached to the tail of the 
pigeon. 

Another interesting collection is that of M. Louis 
Bereau, a part of which 
may be seen in the second 
illustration. At the top are 
a number of very curious 
engravings relating to bal- 
loon ascensions or to differ- 
ent projects for flying ma- 
chines. One of the latter, 
designed by E. Petin, con- 
tained four balloons with a 
complicated rigging; under 
it is a design of flying ma- 
chine presented to the 
Aead^rnie des Sciences in 
1851, by Euiile Gire ; the 
balloon was filled with 
superheated steam and 
carried a series of immense 
wings. Another of these 
machines, with a cigar- 
shaped balloon carrying 
the propelling and steering 
mechanism, made an as- 
cension from the Champ 
de Mars in 1834. The most 
interesting of these engrav- 
ings, the third of the top 
series, is that representing 
one of the first public as- 
censions of Montgolfier, 
and the text merits a re- 
production in full, as show- 
ing the state of the art at 
that period: "Aeronautic 
experiment made at Ver- 
sailles on the 19th of Sep- 
tember, 1783, in presence of 
their majesties the royal 
family and more than 
130,000 persons, by Messrs. 
de Montgolfier, with a bal- 
loon 57 feet high and 41 
feet in diameter. This 
splendid machine, with a 
blue background carrying 
the king's coat of arms 
and divers ornaments in 
gold color, displaces 37,500 
cubic feet of atmospheric 
air, weighing 3,192 pounds, 
but the vapor which fills it 
weighing one-half less than 
the' common air, there re- 
sults a rupture of equilib- 
rium of 1,596 pounds, ow- 
ing to which the machine 
and its cage, containing a 
sheep, a cock, and a duck, 
will rise, and could yet lift 
696 pounds. At one o'clock 
a cannon stroke announced 
that the balloon was to be 
filled ; eleven minutesafter 
a second announced that 
it was full, and at the 
third stroke it started. It 
then rose majestically to 
a great height, to the sur- 
prise of the spectators amid the acclamations of the 
public. It remained some time in equilibrium, and 
descended slowly eight minutes after in the wood of 
Vaueresson. The animals were not at all inconven- 
ienced." 

In the center of the collection is a curious tavern-sign 
dating from 1678, representing a man flying by means 
of paddle-shaped wings attached to rods and sup- 
ported over the shoulder. The lower ease contains a 
great number of photographs and documents relating 
to the subject. A large marble tablet contains a dedi- 
catory inscription to the Montgolfier brothers by the 
citizens of Dannonay, and bears the date 1783 and a 
design of a balloon. Another tablet relates to an 
ascension made by Prof. Charles Guy from the Champ 
de Mars in 1783. At the top is the royal coat of arms, 
and below is a balloon. The collection includes a 
number of books ; one of these, dating from 1784, bears 
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the title, " The Art of Voyaging in the Air, or the Bal- 
loons ; containing the means of making aerostatic 
globes according to the method of Messrs. de Montgol- 
fier and the processes of Messrs. Charles and Robert." 
The frontispiece contains an engraving of a balloon. 
Another work of the period is entitled, " Essay on 
Aerial Navigation," containing the art of directing 
aerostatic balloons at will ; read before the AcadS- 
mie des Sciences, January 14, 1784. 

The rear of the case contains a collection represent- 
ing the Aeronautical Society which was formed during 
the siege of Paris. One of the interesting objects is a 
stuffed carrier pigeon, which inaugurated the Aerial 
Post during the siege ; this pigeon made four trips 
from Paris to Bordeaux, each time carrying a number 
of dispatches ; it was killed while on its fourth trip. 
With it are shown the reduced copies of the dispatches, 
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the turf to pulp and destroy the fiber, after which the 
mass is easily dried, getting quite hard and furnishing 
an excellent charcoal. There is no reason why this 
turf coal should not be used for electric stoves and in 
the manufacture of carbide of calcium. In distilling 
the turf coal, paraffin, ammoniac, and a strong illu- 
minating gas are found. In using it as a fuel for loco- 
motives, a heat equal to that of 93'25 per cent of best 
coal has been attained, while it shows only 2'62 per 
cent of ashes, thus being equal in purity to high-grade 
Derbyshire coal. The cost of converting turf into coal 
has been calculated at 61 cents per ton. 




AEBOSTATIC SECTION OF THE PARIS EXHIBITION— COLLECTION OF M. ALBERT TISSANDIER. 




AEROSTATIC SECTION OF THE PARIS EXHIBITION— COLLECTION OF II. LOUIS BEREAU 



made upon films. A piece of the balloon "Washing- 
ton" is shown near it ; this being one of the balloons 
which figured at the siege ; also a basket in which the 
carrier-pigeons were kept during the ascensions. The 
collection contains a number of photographs and en- 
gravings of ascensions made during this period. 



Turf as Fuel. 

Consul Hughes, of Coburg, September 6, 1900, says : 
At the present price of coal, says the Oesterreichische 
Zeitsehrift f uer Berg und Huettenwesen, the use of turf 
commands our special attention. Hitherto, all at- 
tempts to use turf as fuel and for the production of 
gas on a large scale have failed, for the reason that no 
means existed to dry it cheaply and quickly, nor could 
it be pressed into a small volume. Turf contains 
about 75 per cent of water, of which it loses very little 
in ordinary " drying." It is now proposed to reduce 



Memorial to John Ruskin. 

A simple and beautiful memorial, which has been 
subscribed for by friends and admirers of the late Mr. 
Ruskin, was recently unveiled at Friars' Crag, Kes- 
wick. The monument con- 
sists of a simple monolithic 
block of Borrowdale stone, 
rough and unhewn, as it 
came from the quarry. It 
is of the type of the stand- 
ing stones of Galloway, 
which are the earliest 
Christian monuments of 
the Celtic people now ex- 
tant. Upon one side is in- 
cised a simple Chi-Rho in- 
closed in a circle after the 
fashion of these earliest 
crosses, with the following 
inscription beneath from 
"Deucalion," Lecture xii., 
par. 40: "The Spirit of God 
is around you in the air yon 
breathe — His glory in the 
light you see, and in the 
fruitfulness of the earth 
and the joy of His crea- 
tures — He has written for 
yoU day by day His reve- 
lation, as He has granted 
you day by day your daily 
bread." On the other side 
of the monolith, facing the 
lake and the scene which 
Ruskin once described "as 
one of three most beautiful 
scenes in Europe," is a 
medallion in bronze, the 
work of Signor Luechesi, 
representing Ruskin as he 
was in his prime, in the 
early seventies. Above the 
portrait is the name " John 
Ruskin ;" beneath are the 
dates MDCCCXIX. to 
MDCCCC. Beneath these 
again is incised the inscrip- 
tion, " The first thing that 
I remember as an event in 
life was being taken by my 
nurse to the brow of Friars' 
Crag, Derwentwater." 

»-♦-• ■ 

Xlie Current Supplement. 

The current Supple- 
ment, No. 1296, contains 
many articles of unusual 
interest. "The Ferry- 
Bridge at Bizerta " de- 
scribes a very curious sus- 
pended bridge. "The 
Pans Exposition Awards" 
are analyzed. "Electrical 
Machines at the Exposition 
of 1900 " is a most elabo- 
rately illustrated article, 
giving illustrations of all 
of the large generators. 
"Chemical and Techni- 
cal Education in the 
United States," by Prof. 
C. F. Chandler, is continu- 
ed. This is one of the most important papers ever pub- 
lished in the Supplement. "The Twin-Screw Steam 
Yacht ' Arrow ' " is illustrated by a number of engrav- 
ings. " The Age of the Earth," by Prof. W. J. Sollas, 
is concluded in this issue. 

Content*. 

(Illustrated articles are marked with an asterisk.) 
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RECENTLY PATENTED INVENTIONS. 
Engineering Improvements. 
CARBURETER FOR ESPLOSION-ENGINES.— 
Hubert C. RAY,Visalia, Cal. The carbureter comprises 
an exhaust-heated carbureting-tank and engine-heated 
air-supply discharging beneath the oil in the carbureter. 
An engine-supply pipe connects the carbureter and en- 
gine. A combined oil- supply and surpluB-gas condenser 
is also provided consisting of a tank having a pipe for 
conveying oil to the carbureter, and a pipe leading from 
the gas-space of the carbureter to beneath the oil-level in 
the supply-tank and provided with a safety-valve. With 
this carbureter crude oils can be used instead of refined 
petroleum or gasoline. 



Mechanical Devices. 

AUTOMATIC CAGE-REST.— Martin Horst, North 
Lawrence, Ohio. The object of the invention is to pro- 
vide a new and improved cage-rest which is simple in 
construction and automatic in operation, moving instant- 
ly into an active position in order safely to support the 
cage at the top of a shaft or mine. The invention com- 
prises supports for the cage and mechanism controlled 
by the cage and connected with the supports to hold the 
latter in open position in its ascent. The supports im- 
mediately move into a closed position when the cage has 
passed above them. 

ELEVATOR.-Parlet D. Root, Wakefield, R. I. 
Safety-doors for shafts have been devissd, and a novel 
car which travels in the 3haft. The doors at the floors 
of the shaft and the door in the elevator are independ- 
ently mounted and yet so arranged that, while both sets 
of doors are closed, the car can freely pass up and down 
the shaft. When, however, the car is stopped at a floor 
and its door is opened, the door in the shaft at that floor 
will be simultaneously opened ; for the two doors will at 
that time be brought into interlocking engagement, and 
one will operate with the other. The car cannot move 
up or down when a door is open. 

CULINARY MASHER AND STRAINER.— Richard 
F. Hates, Manhattan, New York city. This device can 
be attached to any suitable support, and by its means 
food can be quickly mashed and soups clarified. The 
device is so constructed that the sieves through which 
the material is to be pressed can be conveniently changed 
to suit the different conditions of material to be treated 
and that the device can be operated with the use of but 
one hand. The parts can be easily disconnected and 
Cleaned. 

TYPE-WRITER. — Robert J. Miner, Greenwich, 
Conn., and Willis E. Miner, Roselle, N. J. This ma 
chine is a typewriter for perforation, so that by the 
ordinary manipulation of the keys a stencil-sheet can 
be formed from which any desired number of copies 
can be taken by means of an inked roller, the ink being 
forced through the perforations to the paper beneath. 
The machine is therefore particularly useful in railway 
offices, where a large number of way-bills or the like are 
required. Either the stencil-type or the ordinary type for 
printing can be operated by a single bank of keys. 



Miscellaneous Inventions. 

GOLD - UNDERGLAZED KERAMIC DECORA- 
TION.— George W. Tooker, 48 Murray Street, Man- 
hattan, New York city. The purpose of this invention 
is to apply gold decoration to porcelain and glassware so 
that it will resist the action of alkaline and abrasive sub- 
stances and will last as long almost as the article to 
which it is applied. On the china or glassware precipi- 
tate of gold is first applied. The article is then fired 
and the gold surfaces burnished. A glaze is then ap- 
plied to the gold surfaces and the article again fired at a 
temperature lower than that of the previous firing. The 
glaze is now fused and the gold made a corporate part of 
the ware. The inventor states that the glaze is imper- 
vious to alkaline substances and proof against abrasion. 
T his invention is applicable to the following: House- 
hold and fancy china, toilet ware, bath tubs, wash basins, 
water closets, tiling, false teeth, glass ware, etc. 

FOUNT AIN-PEN.-Carl J. Renz, Manhattan, New 
York city. The invention is so conceived that the pen can 
be partially or entirely drawn within or without the nozzle 
by means of a key at one end of the barrel, to vary or 
entirely cut off the flow of ink. An independent metal 
feed is employed as an upper or an under feed. The bar- 
rel is provided with a piston and stem, the latter having 
a screw connection with the barrel. The stem has a pen- 
carrying head which serves as a valve for the socket or 
nozzle, whereby when the piston is moved in one direc- 
tion the ink is drawn by suction into the barrel from the 
pen, and when moved in another direction the ink is 
forced from the barrel to the pen. 



Designs. 

FLASK .— Jeremiah Quinlan, Manhattan, New 
York city. The design consists of a flask which in gen- 
eral contour and appearance resembles a shirt. 

MARINE PROPELLER.-Carl Rondell, Stillwater, 
Minn. The principal features of this design are, first, 
the arrangement of the radial propeller-blades in a spiral 
line around a cylindrical hub, and, secondly, the form of 
the blades, the same being concavo-convex and straight 
on their entering or cutting edges and convex on their 
opposite ones. 

TEAPOT. — Austin F. Jackson, Taunton, Mass. 
This patent is for an ornamental design for a teapot, in- 
volving a scroll-work center piece, and floreated and 
foliated sprays, including daisies, wild roses, and a con- 
ventional rosebud. 

SAW-SET AND GAGE.— Lewis Valentine, Cla- 

quato, Wash. The device is particularly adapted for 
Betting cross-cut saws. An oval handle is adapted to be 
held in the hand while supporting the device with three 
of its face projections against a saw-blade so that the 
fourth projection may gage the angle or lateral inclina- 
tion of a saw-tooth, and also while the flat end of the 
device is held against a saw-tooth when the latter is 
struck with a hammer, for giving it more or less inclina- 
tion. 

Note.— Copies of any of these patents can be fur- 
nished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 
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Marine Iron Works. Chicago. Catalogue free. 
For hoisting engines. J. S. Mundy, Newark, N. J. 
"U. S." Metal Polish. Indianapolis. Samples free. 
Y ankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin falls, O. 

Book " Dies and Diemaking," $ 1, postpaid. J. L. Lucas, 
Bridgeport, Ct. Send for index sheet. 

Gear Cutting of every description accurately done. 
The Garvin Machine Co., Spring and Varick Sts.,N.Y. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De LaVergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 

Mexican Government Contracts, Concessions, Rail- 
ways, Lands, Mines, Patents, etc. Address Ernesto 
Chavero, Attorney at Law, Member of the Mexican 
Federal Congress. 3d Colon 1020. P. O. Box 149, Mexico 
City, Mexico. 

tW Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 




HINTS TO CORRESPONDENTS. 

Names and Address must accompan jail letters 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and patje or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(7985) R. N. T. writes : In my home I 

have two long distance telephones in series ; one is a 
wall and the other a desk phone. When I wish to use 
my desk phone, I short-circuit the wall phone by means 
of a switch that I have before me, and I have observed 
that the mere act of closing that switch calls central. 
Can you tell me why? Because of the novelty con- 
nected with it and because of its convenience, I use the 
switch entirely, instead of the generator, for calling cen- 
tral. A. We suppose your telephones are always in 
connection electrically with the central office, so that the 
call bell may be rung when you are wanted. When you 
shift the switch over for the purpose of cutting out the 
wall instrument and cutting in the desk telephone, you 
break and make again the connection with the cential 
office. This of course gives a signal at the office, just as 
if you had broken and made the circuit for the purpose 
of giving a signal. 

(7986) R. P. A. asks : Have you the 

plans for a small motor to be run with about from 12 to 
18 volts ? A. See Supplement, No. 641, price ten cents, 
for the plans of a motor which can be made cheaply and 
is just what you want. 



NEW BOOKS, ETC. 

Die Eisenkonstruktionen der In- 
genieur-Hochbauten. Ein Lehr- 
buch zum Gebranche an Technischen 
Hochschulen und in der Praxis. Von 
Max Foerster. Third Part. Post 
Octavo. Illustrated. Leipsic : Wil- 
helm Engelmann. New York: Gus- 
tav E. Stechert, 9 East Sixteenth 
Street. 1900. 

The third part of Prof. Foerster'B admirable text-book 
is devoted to a very thorough discussion of trussed and 
arched roofs. The clearness and exhaustiveness which 
characterize Prof.Foerster's work have been more than 
once mentioned in our reviews of previous parts. This 
third part fully attains the high standard set in the be- 
ginning. 

A Complete Metrical Reckoner. 
South Omaha, Neb. : Hermann Bro- 
thers. 16mo. Pp. 208. 
The book is divided into sections from 1 to 100. Fold- 
ing manila cards at the front and back are turned into 
place so that any figure from 1 to 100 appears in an aper- 
ture which is cut in the card. It is by this means made 
easy to read off from the calculated weights and measures 
the exact weight or quantity. The result is a very handy 
metrical reckoner. In going from the metrical system to 
the ordinary the card on the right-hand side of the book 
is used. 

Photometrical Measurements and 
Manual for the General Prac- 
tice of Photometry. With Special 
Reference to the Photometry of Arc 
and Incandescent Lights. Bv Wilbnr 
M. Stine, Ph.D. New York : The 
Macmillan Company. 1900. 16mo. 
Pp. 270. Price $1.60. 

The rapid extension of the practice of photometrical 
measurements in this country, and the general interest 
in standards of illuminating power and allied subjects, 
evidenced by frequent contributions to technical periodi- 
cals and by papers read before the various associations, 
has been the occasion for the preparation of this work. 
The author has produced a most valuable treatise, which 
will meet the requirements of a large number of readers. 
The explanations are lucid, and it is well illustrated by 
engravings and diagrams. 



TO INVENTORS. 

An experience of over fifty years, and the prepara- 
tion of more than one hundred thousand applications 
for patents at homeand abroad,enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office SCIENTIFIC AMERICAN, 
361 Broadway, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

OCTOBER 23, 1900, 

AND EACH BEARING THAT DATE. 

LSee note at end of list about copies of these patents.] 



Adding machine, A. Hoch 660,108 

Adhesive composition and making same, W. V. 

Carter 660.144 

Advertising automaton, C. 1\ Bradshaw 660,485 

Alarm. See Refrigerator pan alarm. 

Alarm, Stratton * Cole 660,229 

Annealing and oxidizing metal sheets or plates, 

Parr * Sheldon 600,533 

Assorting case, portable and collapsible, M. S. 

Field 660,541 

Awl, sewing, H. D. Bradt 660.413 

Axles, sand shield and truss for vehicle, H. Kel- 
ler 660,254 

Band cutter, J. S. Manly 660,195 

Battery. See Electric battery. Thermo electric 

battery. 
Battery plate or element, storage, E. A. Sperry. . 660,228 

Bearing, ball, S. W. Bull 60,324 

Bedstead, B. R. Blaisdell 66U.208 

Bedstead fastening, A. S. Myers 660.196 

Belts, etc., shifter for, 6. W. Peirce 660.454 

Bicycle, C. H. Metz 660.448 

Bicycle gear, compound, H. Dyer 660.547 

Bicycle gearing, C. H. Metz 660,449 

Bicycle mud guard, A. B. Olmsted 660,306 

Bicycle pump, self supporting, R. N. Hatch 660,509 

Bicycle saddle, O. S. Harmon 660,215 

Bicycle saddle body, A. F. & W. Meisselbach, Jr.. 660,261 

Bicycle seat post, J. B. Weir 660,285 

Bicycles, etc., seat for, E. W. Walker 660,132 

Block. See Building block. Pulley block. 

Blower, rotary, E. P. Reichhelm 660,33? 

Board. See Panel board. 

Boat or floating device, collapsible, J. Gutknecht 660,252 

Boiler. See Steam boiler. Water tube boiler. 

Boiler, P. W.Hanford 660,429 

Boiler, S. Lanceskes. 660,258 

Boiler safety device, steam, J. H. Bullard 660.358 

Bolt spring fastener, S. C. Ball 660,206 

Bookbinding, J. McGraw 660,304 

Book rest, adjustable, Davis & Hall 660,148 

Bottle, J. B.Tauverou 660,404 

Bottle capping machine, C. G. Bauer 660,322 

Bottle, dentifrice, Hilsenberg & Loper 660,435 

Bottle for containing liquids or gases under high 

pressure, G. Clarke 660.326 

Bottle stopper, J. R. Dice 660,150 

Bottle stopper, J. Kowsky 660.515 

Bowling alley, portable. A. J. Rnllert 660,460 

Box. See Fruit box. Letter box 

Boxes, cards, or similar articles, support for, G. 

D. Snell 660,171 

Brake. See Electric brake. Vehicle brake. 

Brick machine, W. P. Grath 660,187, 660,188 

Brick press, C. H. Horton 660,110 

Buckle, W. P. Gelabert 660.541 

Building block, A. J. Delke 668.419 

Bulkbead and door, J. H. Hind 660,436 

Burner. See Gas burner. Vapor burner. 

Button, E. W. Silsby 660,127 

Cable roads . sheave for, L. B'rohnert 660.500 

Calcium carbid cartridge. G. G. Smith 660,170 

Calling apparatus, individual, W. F. Homman 660.439 

Can tilling machine, J. E. J. Goodlett 660,102 

Can tilling machine, automatic, J. E. J. Goodlett. 600,101 

Car coupling, C. E. C. Edey 660,491 

Car coupling, S. Geoghegan 660,503 

Car coupling. A. E. Mills 660,520 

Car coupling, automatic, J. Edwards 660,492 

Carbon sheet holder. F. A. Bartelmez 660,142 

Carbureter, W. A. Schmidt 660.125 

Carriage, convertible, E. R. Briggs 660,524 

Carriage shifting device, H. E. Payne 60,333 

Cartridge clip, temporary, '1'. C. Johnson 660,377 

Case. See Assorting case. 

Casting making apparatus, W. W. Doolittle. 660,369 

Catamenial appliance, Moberg & Brady 660,388 

Cattle guard, Evans & Mc Arthur 660,495 

Cell, thermo electric. Yost & Smith 660,138, 660,139 

Cement and steel construction. F. Melber. 660,518 

Cesspool or drain, floor. J. Tucker 660,348 

Chair. See Reclining cbair. 

Chart, adjustable, W. R. Williams 660.175 

Cheese cabinet. C. C. Brown 660,538 

Chuck, W. J. Parsons 660.121 

Churn, J.M. Goss 660,425 

Churn, Johnston &MeDonald 660.112 

Churn, W. B. Mitchell 660,450 

Churn, O. A. Morrow 660,521 

Churn dasher, E. R. Franklin 660.185 

Churn operating means, Le Suer & Bassett 660,516 

Cigar making machine, G. W. A. Hankey 660,297 

Circuit breaker aud closer, automatic, Watzel & 

Shekel! 660,134 

Clamp. See Hose clamp. 

Clay pipe molding die, M. J. Bannon... 660,286 

Clip. See Wire rope and bucket clip. 

Clock, program. A. J- Reams 660.312 

Clock, self-winding electric. A. J. Madden 660,385 

Closet. See Collapsible closet. 

Clutch, Ball ACorbett 660,266 

Coke oven, E. A. Babbage 660,480 

Collapsible closet, H. M. Fessenden 660.246 

Collar, apparel. H. J. Straten 660,344 

Color card, dyer's, P. S. Clarkson 660,:*! 

Condensing apparatus, portable, J. D. Lance 660,257 

Conveyer, G. W. McCaslin 660,451 

Cooking utensil lid, M. E. Konkle 6 0.443 

Cotton press, W. T. Bessonette 660.243 

Couch. 0. F. Thaver 660,347 

Coupling. See car coupling. Hose coupling. 

Tbill or pole coupling. 

Cover holder, vessel, G. Gordon 660.424 

Crane, soaking pit. S. V. Wellmanet al 660.477 

Crank paddle. H. A. A. Martens 660.260 

Crucible shaker, W. S. Mather 660,386, 660.387 

Cultivator, W. S. Graham 660,103 

Cultivator, corn, S. D. McGnire 660,118 

Cultivator hoe, spring, M. K. Noaker 660,276 

Curtain fixture, Titus & McMains 660,405 

Cuspidor, M. Weinberger 660,135 

Cutter. See Mat cutter. 

Cycle, motor, G. D. Green 660.296 

Cyclist's brace and back support, W. C. Hum- 
phrey 660,216 

Dental cuspidor, H. J. Tarr 660,172 

Dental plugger, R. Blum 660.411 

Derrick, portable farm, G. Wenzelmann 660.137 

Die press, E. W. Silsby 660,126 

Dish cleansing apparatus, A. Rosedale 660,314 

Disinfecting and deodorizing apparatus, C. 

Freese 660,543 

Display rack and sample case, combined wall 

paper. E. C. Fitbian 660,157 

Door check, A. Arena 660,240 

Dowel pin, tile or brick. O. C. Pixley 660.308 

Drafting implement, tailor's, A. N. Rosenbloom.. 660,397 

Drawer.'money. S. C. Anderson 660.355 

Drier. See Grain drier. Hop drier. 

Dry pan, E Smith 660.278 

Drying kiln, A. Anderson 660,354 

Drill. See Rock drill. 

Drilling machine, A. J. Gifford 660.249 

Dyeing apparatus, N. L. Smith 660,402 

Ear, apparatus for treating diseases of the, R. 

Watson 660.233 

Egg beater and churn, J. M. C. Jones.. , 660.513 

Electric battery. F. K. Irving 660,375 

Electric brake. F. E. Case 660,487 

Electric circuits, safety cut-out for, J. Sachs 660,340 

Electric machine slot wedge, dynamo, H. G. 

Reist 660,459 

Electric machines, regulating dynamo, C. P. 

Steinmetz 660,534 

Electric meter, T. A. Edison 660,293 

Electric motor wheel, C. E. Isbills 660.217 

Electric regulator. C. W. Richards 660,396 

Electric shock machine, coin controlled, B. M. 

Davis 660,539 



Electrical distribution system, C. I. Young 660,320 

Elevator and carrier, E. C. Berghoefer 660,207 

End gate, C. S. Wright 660,479 

Engine. See Reversible engine. Rotary explo- 
sive engine. Steam engine. 

Engine, L. S. Holmes 660,160 

Engine, petroleum or like internal combustion, 

G. H. Rogers 660,338 

Engine shut-off mechanism. T. D. Millea 660,519 

Engines, distributing mechanism for steam or 

other fluid pressure, C. Boujour 660,412 

Engines, gasifying apparatus for explosive, F, 

Durr 660,292 

Etching metal, C. Mueller 600,262 

Extractor. See Shell extractor. 

Farm gate, W. Braden 660.323 

Farm gate, B. A. Fisher 660 247 

Fastening eye, garment, E. M. Lesser 660.300 

Faucet, N. H. P. Francis 660.096 

Feed water regulator, C. B. Edwards 660,294 

Fence machine, G. W. S. Bell 660,267 

Filter, W. Dorval 660,151 

Firearm, breech loading, F. Hochbrunn 660,437 

Firearm cover or sight guard, C. Candrian 660,361 

Firearms, safety device for triggers and ham- 
mers of, J. Kalina ". 660.378 

Fire hose nozzle, B. O. Crane 660.147 

Fireproof door, J. W. Rapp 660,223 

Fireproof window, McF'arland & Larkin 660,117 

Firing shovel, H. W. Crowther 660,527 

Folding machine, A. M. Fletcher 660,328 

Folding machine, rotary, W. Spalckhaver 660,343 

Fruit box or basket, H.O. Little 660,446 

Fruit packing form, S. L. Casella 660,362 

F^uel, apparatus for feeding fine, H. B. Pruden... 660,458 
Furnace. See Straw burning furnace. 

Furnace, J. Murphy 660,274 

Furnaces, automatic air feeding apparatus for, 

F. Pinther 660,456 

Furnaces, tool for charging plates into, P. C. Pat- 
terson 660,198 

Furniture swell front, F. O. Anderson 660.088 

Fuse igniter, J. T. Nagle 660,220 

Fuse, safety, J. Sachs 660,341 

Gage. See Tire pressure gage. 

Gage, C. F. Winslow 660,176 

Game recorder, W. H. Levings 660,384 

Garment hanger, J. Shoenberg 660,316 

Gas burner, incandescent, G. W. Seebach 660.468 

Gas generator, acetylene, Keller & Behm 660.514 

Gas generator, acetylene, G. G. Smith 660,169 

Gas generator, acetylene, J. F. Swinnerton 660.345 

Gas meter, prepayment, Whitham & Large — ... 660.234 

Gas washer. J. F. Swinnerton 660,346 

Gate. See End gate. Farm gate. Water gate. 

Gate spring, J. L. Gross 660,106 

Gearing stop mechanism, spur, W. I. Whitehurst 660,351 

Generator. See Gas generator. 

Glue and products resulting therefrom, making, 

L. L. Kelsey 660,379 

Governing and controlling marine or other en- 
gines, apparatus for, E. A. Sperry 660,318 

Grain drier, Werner & Hilliker 660.407 

Grain scourer, O. A. Shonbeck 660.205 

Grain separator. J. B. Pednck 660,391 

Grappling iron, P. F. McClintic 660,219 

Grinding machine, M. W. Neuens 660,389 

Gun barrel, W. S. Evans 660,496 

Guns, elavating and ramming apparatus for tur- 
ret or barbette, Dawson & Borne 660,418 

Guns, machine for loading feed belts for ma- 
chine, J. M. Browning 660,244 

Guns, shell extractor and ejector for breakdown, 

P. W. Southgate 660,227 

Hair cutting and combing device, combination, 

G. W. Anderson 660,238 

Halter. E. B. Evans 660,494 

Hanger. See Garment hanger. 

Harvester, cotton, A. Levedahl 660.531 

Harvesting machine. W. H. Traphagen... 660,280, 650,281 

Hat, apparel, A. Ij. Johnson 660.529 

Heater, K. J. Foley 660,371 

Heater, J. E. Frost 660,218 

Hoisting apparatus, Herzog & Martin 660,272 

Hoof pad, W. Hallanan 660,427 

Hoof pad retainer, W. F. Waite 660,536 

Hook. See Whiffletree hook. 

Hop drier, A. Wolf 660,408 

Horse blanket, C. H. Carli 660,414 

Horseshoe calk, J.Thaney 660.265 

Horseshoe, soft tread. E. B. Evans 660.493 

Hose clamp, Bunte & Scrimgeour 660.245 

Hose coupling, D. Smith 660,225 

Hub. ball bearing, P. F. Schaffer 660.467 

Hydraulic apparatus safety device, F. Lambert.. 660,382 

Hydraulic motor, Trussell & Sawtelle 660,131 

Hydraulic press, G. A. Sauer 660,398 

Ice cream freezer, Horn & Smith 660,109 

Incandescent bodies, mauufacturing, It. Lang- 

hans 660,114 

Incandescent mantle support, T. S. Fuller 660,501 

Incubator, O. W. Randolph 660,309 

Indicator. See Temperature indicator. 

Indicator, C. L. Clarke., 660.268 

Injector. N. B. Dodge 660,182 

Insulating electric conductors, N. Tesla (reissue) ll,8ti5 
Insulating knob for electric light wiring, R. H. & 

J.G.Henderson 660,271 

Insulator, C. Alley 660.140 

Ironing m achine, edge, W. H. Rickey 660,277 

Jack. See Lifting jack 

Jaw wrench, sliding. J. H. Flanigan 660,421 

Joint. See Rail joint. 

Journal bearing, J. D. McRae 660,532 

Keyhole guard, combination, C. E. Flmder 660,295 

Kiln. See Drying kiln. 

Knitting stockings. Huettig & Schlossmann 660.374 

Knob attachment. Lomax & Tomlinson 660,259 

Knobs or picture banging nails, device for fixing 

shanks or screw stems in handle, S. Kribs 660.444 

Kryolith, treating, C. A. Doremus et al 660.094 

l.ace tip, shoe. G. I. Benson et al 660,241 

Lamp, carbureting, J. C. Peden 660.222 

Lamp, electric arc, J. J. Rathbone 660,393 

Lamp, incandescent oil, J. C. C. Read 60,311 

Lamp receptacle, incandescent. P. H. Fielding... 660,154 
Lamps, manufacture of incandescent electric, W. 

L. Voelker 660.475 

Last, F. B.Abbott 660.321 

Last, J. E. Tilt 660.279 

Latch, M. Sutton 660,403 

Latch, gate, G. W. Randall 660.3112 

Latch, gate, L. M. Smyth 660,226 

Lathe tool, F. O. Jaques, Jr 660,376 

Ledger, perpetual, C. V. Henkel 660,432 

Letter box, A. L. Henry 660,329 

Life preserving float, S. German 660,504 

Life saving corset, C. O. Dutton 660.420 

Lift, telescopic, Bulock & Donnelly 660.091 

Lifter. See Plate or pan lifter. 

Lifting jack, J. T. Harbin 660.507 

Lightning arrester, C. J. Reed 660,313 

Linotype machine, electric, A. W. Storm 660,263 

Liquid drawing apparatus, effervescent, J. Nagel- 

dinger 660,164 

Liquid drawing device, effervescent, J. Nagel- 

dinger. 660,331 

Liquid separator, centrifugal. D. H. Burrell 660.360 

Lock. See Vehicle wheel lock. 

Lock, J. J. Treat 660,230 

Locomotive. W. P. Henszey 660,43:1 

Loom, A. Insinger 660,441 

Loom reed, W. F. Luther 660.162 

Lozenge cutting machine. F. P. Rossback 660,461 

Lubricator. See Windmill lubricator. 

Mail bag catcher and deliverer. Preston & Mc- 

Klnster 660,122 

Mains and means for forming same, branch con- 
nection for water. H. H. Burrltt 660,526 

Mains, method of and means for forming branch 

connections with water, H. H. Burritt 660.525 

Mangle, L.J. Lindbeck 660.301 

Mantle support. G. O. Miller 660.330 

Mat cutter, C. C. Durkel 660.211 

Match composition. J. Craveri 660.366 

Match dipping machine, Anderson & Everson — 660.087 

Match igniting composition, J. Craveri 660.36,'i 

Mattress or cushion, air, A. H Sawtell 660.466 

Merry-go-round, E. P. Schmitt 660,168 

Metal bending or curving machine, J. N. Gib- 
son 660,505 

Meter. See Electric meter. Gas meter. 

Microscope, R. L. Fuerle 660.372 

Milling machine. G. Richards 660.200 

Mining machine, J. Herzler et al 660,434 

Molds, apparatus for drawing patterns from, J. 

H. B. Bryan 660.289 

Mop wringer. L. W. Richardson 660,201 

Motor. See Hydraulic motor. Rotary explosive 

motor. 

Motor control system, A. S. Garfield 660,502 

Mower, O. L. Ervin 660.153 

Mower attachment, lawn, L W. Pelletreau 660.455 

Music leaf turner, R. Hammond 660,428 

Musical instrument tone modulating device, E. 

Klaber 660.381 

Neckband shaper. A.E.Grant 660.104 

Necktie retainer, J. C. Watson 660.133 

Nut lock, Post&Grise 660,457 

Oat grader, F. E. Walsh 660,232 

Ordnance and projectiles, manufacture of, J. A. 

Potter 660,221 

Ore leaching apparatus, J. A. Fleming 660,498, 660,499 

Ore separator, J. P. Smith 660,342 

(Continued un page 285) 
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"Star- 
Lathes 



Foot and 
Power 
Screw Cutting 



Automatic 
Cross 
Feed 



FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SEN pr * FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N.Y., U.S.A. 



■ C NGINEArnn-^r machine: SHOP OUTFITS, 

I ATUtp 11 ^^* SUPPLIES. -"■: S "" 

LA I ntS.SFRASllAN LATHI CO.'^^^^t.'J: 



Every kind ot 
Tool for Steam, 
(was, and Water 
Fitters. Every 
Tool ban our 
personal guar- 
antee. We have 
beeu the Lead- 
ing Tool Manufacturers for Fifty Years . . . 

WALWORTH MFG. CO., 
1 28 to 1 36 Federal St., Boston, Mass. 





Physical and School Apparatus 

GALVANOMETERS 

STANDARD, SINE, TANGENT, 
REFLECTING and WIEDEHANN 
GALVANOnETERS ..... 

Catalogue free. 

E. S. Ritchie & Sons, Brookline, Mass. 
TO PATTERN MAKERS 

Whenvou want a Pattern 
maker's Lathe of any kind 
from 10 in. to 84 in. awing, 
correspond with us and 
you shall have the best 
Lathe made at the most 
satisfactory price. 
We build 

ENGINE LATHES 

from 16 in. to 32 in. swing. 
Write for description. 
FAY & SCOTT, 
LATE LATHE. Dexter, IHe,, U. S. A. 




USAVE: 



ONE-HALF YOUR 
, We Tell You How. 
Rochester Radiator Co. 26 Furnace St. Rochester, N.V. 



FUEL 



For Heavy Continuous Work 

every machine shop will commend our 
Power Pipe Threading and Cut- 
ting Machine. Cones are central 
over machine, equalizing the weight. 
Within the cones are compound gears 
giving six changes of speed. Gears 
require no extra space, and an* pro- « 
tected frouhdust or accident. Chasers 4== 
can be opened, threaded pipe removed, 
another inserted and cut without stop- 
ping machine. B3?~ Send for Catalogue 

THE MEIMtEIiL. MFG. CO. 
501 Curtiss Street, TOLEDO, OHIO 




SENT ON TRIAL. 

Prepaid to any address. 




Coggeshall Patent © Steam Tube Cleaner. 
THE CLEANER THAT CLEANS CLEAN 
Ufl Moisture, Saves cost quickly. A trial costs 

HU Scale. Cleans fr»m en* to end. you nothing 

The Coggeshall Mfg. Co., 123 Liberty St., New York. 



TOOL MAKERS ENCINE LATHE 

10 in. swing. Is made for those 
who require very accurate work. 
All parts are fitted in the most 
careful manner to insure accura- 
cy in turning, boring, facing, etc. 
The change geara permit cuttiti 
threads of 8 to 192 per inch anil 
to 96 per centimeter. Tools fur- 
nished include chucks, collets, 
cutters for turning, threading, 
cutting-off, knurlirg, reamintz, 
etc. Ask for S. G. I. Catalogue. 
THE PRATT & WHITNEY CO., Hartford, Conn., U. S. A. 




PERFECT- PUMP - POWER. 

is attained only in the 
TABER ROTARY PUMPS 
Tbey are mechanical, 
simple and durable. Will 
pump hot or cold fluid, 
thin or thick. Requires 
skilled mechanic. Most 
power at least cost. All parts 
interchangeable. Made of 
iron, steel or bronze. Can be 
driven by belt, motor or en- 
large Illustrated. Catalogue free. 
, 32 Wells St., Buffalo, N.Y., U. S.A. 
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gine attachment. 
TABER PUMP CO 



MORAN FLEXIBLE JOINT 

for Steam, Air or Liquids. 

Made in all sizes to stand any desired 

pressure. 
Moran Flexible Steam Joint Co., Inc'd 

147 Third Street, LOtJiSVlLLE, K.Y. 




MERITORIOUS INVENTIONS 

financed or patents sold outright. Capital furnished 
for good enterprises at 5 per cent. Stock companies 
formed and influential directors procured. Stocks and 
bonds sold. We transact all business on commission 
strictly. No advance fees. PETER WHITNEY, 100 
Broadway, .New York. 




Ores, treating refractory, J. C. Teller 660,173 

Overflow nlarm device. A. Fasig 6(10.269 

Package. F. A. Bartelmez 660.141 

Package filling carrier. G. It. Wyman t>t;0,637 

Packing, gland, J. Walker 660.523 

Packing, piston, C. K. Kigby 660,167 

Pad. See Hoof pad. 

Padlock, combination, V. P. Owen 600,307 

Pan. See Dry pan. 

Panel board aud fuse bolder, C. J. Klein 

Pedal clutch mechanism. E. Klaber 

Pencil holder, Hayes & McKessou 

Penholder. J. V. Wasbbume 

Phonograph sound box, F. Myers 

Photocbromoscopic apparatus, P. E. Ives 

Photographic background carrier, J. fc\ Newell. 

Photographic objective. P. Rudolph 

Photographic plate holder. R. E. Reardon 

Photographic shutter, L. J. Vogt 

Piano. G. B. Durkee 

Pin. See Dowel pin. 

Pipe riveting machine, S. Foreman 

Pitcher cover, removable ventilating, A. Dren 

nan et al 

Plastering composition, H. C. McMilJin 

Plate holder, magazine, C. L. Bouton 

Plate or pan lifter. J. F. Neal 

Platform. See Window platform. 

Plow. J.N. Hanna 

Poultry, housing for, .1. Ingram 

Powder mixing and incorporating mill, K. A 

Halsey 660.373 

Power transmission, E. J. Berg 600,483 

Press. See Brick press. Cotton press. Die press. 
Hydraulic press. 

Pressure regulator, J. H. Bullard 660,359 

Propeller shaft bearing, J. T. Shepard 660.3^9 

Pruning shears. P. Broadbooks 660. 288 

Puller. See Weed puller. 

Pulley block. E. J. F. Coleman 660,o64 

Pulp orfiber to bottles, etc., machine for apply- 
ing wood, Burke & Thompson 660.093 

Pump, J. M. Stukes titiD.471 

Pump, H. Welch 660.136 

Pumping apparatus, water, C. Aneshaensel, Jr... 660,239 
Pumping or compressing gas and air, apparatus 

for, J. Keith 660,253 

Punch, V. A. Peeso 6ti0.;i35 

Punch stripper, F. A. Peeso 660,334 

Rack. See Display rack. Tobacco rack. 

Kail joint, Boyd & Redmond 660.484 

Railway crossing structure, W. C. Wood 600.353 

Railway switch, automatic, \V. \V. Schoenewald. 660,315 
Railway switch stand, safety signal, J. B. Col- 

vin : 660,488 

Rat trap, J. W. Holmes 660.191 

Receptacle. C. 11. Harris 660.107 

Reclining chair. P. Charbonneau 660,146 

Recorder. See Game recorder. Time recorder. 

Reflector, composite, W. A. Penfleld 660.:i36 

Reflectors, manufacture of. S- O. Cowper-Coles. . W0, 416 
Refrigerator pan alarm appliance, J. H. Mc- 

Gurty 660,119 

Regulator. See Feed water regulator. Pressure 
regulator. 

Reversible engine, H. B. Ogden 660.390 

Road roller. M. G. Schinke 060.203 

Rock drill, C. K. Young 660,409 

Roller. See Road roller. 

Rotary explosive engine, F. G. Bates 6611,482 

Rotary explosive motor, P. H. Standish titi0,l!8) 

Sander, B. B. Jenkins 600.546 

Sash cord fastener. G. Worth 660.236 

Sash, window, G. W. Holly 600,438 

Satchel, H. B. Hempe 060.270 

Saw, drag, Adkins & John 660,177 

Saw guard, H. J. Barnard B60.I81 

Saw setting device. J. Ranz 660.310 

Saw setting implement. C. C. Taintor (KKUvJo 

Saw sharpener, J. VV. Green 600.105 

Scabbard. G. E. Lowraan 660.302 

Sealing fruit jars, device for, W. BuTCta 660,t92 

Separator. See Grain separator. Liquid separa- 
tor. Ore separator. 
Sewing machine thread cutter. R. W. Thomson.. 660,130 

Shade cover, window, P. W. VandenbotT 660,473 

Shaft support and coupling, combined, W. K. 

Murbarger 660,218 

Shears. See Pruning shears. 

Shears. C. McSherry 660.197 

Shelf, divisible, B. II. Storm 6BO.204 

Shell extractor and ejector. W.H.Gates 6>;0.097 

Shield for use in warfare, H. M. Wells 661'. 478 

Shoe, G. S. Webber 660.284 

Shoe, ventilated, C. K. Sharood 661,522 

Shovel. See hiring shovel. 

Sign and making same, advertising, F. Tuchfar- 

ber 660.283 

Sign, interchangeable letter. It. B. Holley GtiO.lflO 

Signaling system. E. J. Silkman 660.469, 000,470 

Skirt supporter. H. A. Heineman 6f>0,54.') 

Spark arrester. J. Blancbette 660.143 

Spigot, J. M. & W. G. Carrico.. 660.21(1 

Spring. See Gate spring. 

Stacker, hay, D. W. Hoover 660,511 

Stacker, pneumatic, C. B. Hixson et al 660.159 

Stamping and numbering machine, Humphrey 

& French 660.512 

Steam boiler, F. J. Chamrod 000.145 

Steam engine, E. Sarver 600.404 

Steam generator combustion chamber, T. F. 

Rowland et al 6F0.462 

Stones, manufacture of artificial, S. Grossiord.... 660,426 
Stopper. See Bottle stopper. 

Store service apparatus, E. C. Gipe 660,099, 60U.100 

Stove, heating, H. Barber (SH0.357 

Stove, heating, Reed & Umbenhower 660.123 

Straw burning furnace, H. C. (May 600.181 

Street conduit or subway, M. E. Dunue 660.540 

Suspenders, F. W. Ostrom 660.165 

Swing, folding. W. H. Boggs 660,179 

Switch. See Railway switch. 

Syringe, E. E. lSrtsman 660,212 

Teaching speaking and reading, means for, J. L. 

Kfngma 660.25a 

Telautograph or facsimile telegraph, A. Pollak.. 660,199 

Telephone system, L. Schmidt 060.124 

Temperature in steam heated buildings, appara- 
tus for regulating, A. M. Butz 660,209 

Temperature indicator, electric, L. S. Wilder 660,352 

Thermo-electric battery. J. Oliver 660,31a 

Thill or pole coupling, vehicle, J. G. Lamb 600,250 

Threshing machine straw bottom, F. F. Landis. . 660.299 

Ticket, railway, G. \V. Craig 660.417 

Time recorder, workman's. P. G. Giroud 6(10.250 

Tin from tin scrap, separating, O. Meyer 660.110 

Tire, A. E. Flatter 060.184 

Tire pressure gage, pneumatic, C. Lillicrap 600.445 

Tire setter. VV. Daughertv 060.490 

Tire, vehicle cushion. J. F. McGuire 000,452 

Tobacco rack and truck. F. Corbin 600.290 

Tool, combination, VV. E. Seelye 060,204 

Tooth crowns, apparatus for making seamless, 

J. F. Twist 660.S19 

Tooth straightening appliance, C. D. Lukens 660.194 

Top, spinning. J. VV. Lobb .' 060.101 

Toy revolver, Lewis & Terhorst 660,517 

Track cleaner, E. Sarver 660,465 

Trao. See Rat trap. 

Triangle, E. H. Waterbury 660,106 

Truck, ear, J. S. Francis 600.422 

Truss, hernial. J. I). Day 600,308 

Tubing from hollow billets, apparatus for pro- 
ducing. J. T. Rowley 600,403 

Tug, shaft, G. C. Klein oc-0.273 

Type casting machine, G. H. Ziegler 060.237 

Type setting machine. P. H. McGrath 000,163 

Typewriting and printing machine, combined, E. 

J. Deutsch OiO.149 

Typewriting machine. W. J. Barron 000.089 

Typewriting machine, F. X. Wagner 600,231 

Typewriting machine indicator attachment, J. 

W. Shinholser 600,224 

Typewriting machine type bar, Briggs & Shep- 
ard 060.287 

Umbrella attachment, T. Howie 660.111 

Umbrella cover rib clasp, C. F. Burnett 000.325 

Umbrella stick, N. Foley 000.248 
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-^^ Watch 



■m 



The reputation of the Ingersoll Hollar Wiitfh is firmly established as .in accurate, reliable 

timepiece. Its splendid performatives have gained the faith of the nation. " The test of time " — in 
both senses of the phrase — has demonstrated beyond a dotibtthat the watch is not a toy, but a prac- 
tical timej>iei;e, conventional in size, handsome in appearance and Guarantee) to Keep Accurate i'irae 
fi.r <>[„■ i«r. For sale by 10,000 deah rs, or sent postpaid in LJ. S. a»'l <'ana.l:i uium r.-.-i-i |>t iif fcl. 

KORT. II. INaERSOLt & BBO., DepL 147, 67 Cortla»«IC*t.. lew York. \. V. 
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CUYER'S PATENT 

DESULPHURIZING FURNACE. 

Latest, Cheapest and Best. 
'Takes tbe place of Heap 

or Stall Roasting. 
Saves time and money. 
Write for particulars. 
HENRY OTYER, Casilia 514, LIMA, PERU, S, A. 




RESTFUL SLEEP 

In Camp, on tlie Yacht aud at Home. 

"Perfection" Air Mattresses, 

CUSHIONS and PILLOWS. 




Style 61. Camp Mattress with Pillow attached, 
abawn 



Also 



n K Mattress deflated. 
Clean and Odorless, will not absorb moisture. 

Can be packed in small space when not in use. 
W3T* Send for Illustrated Catalogue. 
MECHANICAL FABRIC CO., PROVIDENCE, R. I. 




NEW YANKEE" 
DRILL GRINDER. 

A MECHANICAL TRIUMPH. 

5l^of time saved. No calipers, gauges 
or measuring instruments. Any clear- 
ance obtained instantly. Simplest ma- 
chine ever invented. 

Send for catalogue of 10 styles. 

WILMAKTH A; MOKMAN CO., 

153 Canal St., Urund Rapids, Mich., U.S.A. 



Williams' 

Shaving 
Stick 




Famous For it's 
Bio; -Thick. 
Greamv 
Laiher. 



Won t Ore/ 



SOLD EVERYWHERE. 

Williams' Shaving Stick, 25c. 

Genuine Yankee Shaving Soap, 10c. 

Luxury Shaving Tablet, 25c. 

Swiss Violet Shaving Cream, 50c. 

Williams' Shaving feoap (Barbers'), 6 
Round Cakes, i lb., 40C. Exquisite also 
for toilet. Trial cake for 2c. stamp. 

The only firm in the iv or Id making a 
specialty 0/ S//A VI NG Soaps. 

THE J. B. WILLIAMS CO., Glastonbury, Ct. 

LONDON PARIS DRESDEN SYDNEY 



BABBITT METALS.— SIX IMPORTANT 

formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 I '23. 
Price lOcents. For sale by Mutin & Co. and all news- 
dealers. Send for 1897 catalogue. 



NEW BINOCULAR. 




(The Trieder.) 
Small as an opera glass. More 
powerful than the largest Held 
glass. Sendfor Circulars. 

QUEEN & CO. 

Optical and Scientific Instru- 
ment Works, 
1010 Chestnut Street, 



New York: 59 Fifth Ave. 



Philadelphia, pa. 



FREE! 



WH01ESUE BOOK 

Ed it ion for 1800-1901 C A Tfl LO U 
Now ready. Coat ft «> cent* Postftff« to Mall. 416 paces, 
6 by 9 inches, advertising l«.oo» Book* lilbTe*, 
Periodicals etc.. etc., nt \Vli«l»**«ile Price*. All 

books carried in stock. Best catalog ever printed and 

sent free of charge. 

THE ROOK SITPLY COMPANY, 2fi6-8 Wntmsh At*., Cliirntro. 




Do you want $ * $ $ ? We want Agents everywhere! 
The Wlndetor Collar and Cuff Company, Windsor, Conn 



JUST PUBLISHED 



p 



THE 

of ■■* Invention 



IN THE 



Powerful, 
III 



Responsive, 

ruble and Efiicieut. 



Speed 



"The Reeves" 
Variable 

Countershaft 

for securing any speed without 
change of belt or loss ot" time. Es- 
pecially adapted for all kinds of Iron- 
working Machinery, Iron Lathes, 
Planers, Boring Mills, Shapers, etc.; 
Cement Machinery, Experimental 
Machinery — in fact all kinds of ma- 
chinery requiring a change of speed. 
With it a large increase and a better 
grade of work can be produced. 

$W~ Send for handsomely illustrated 
catalogue " S. A" free. 

REEVES PULLEY CO. 

COLUMBUS, IND„ U.S. A. 



rogress <* 

Nineteenth Century 



By EDWARD W. BYRN, A. M. 






Valve, K.J. Smith tWTUTJ 

Valve, compound engine, S. M. Vauclain 6110.474 

Valve gear, explosive engine, II. A. Bertheau ... fifi(j,242 

Valve gear, explosive engine, C. P. Blake MiO.OHO 

Valve, globe and check. C. E. Loetzer 660.193 

Valve, inflation. F. L. Sowle 6(10.128 

Valve regulating device for water motors, D. P. 

Sims M0.317 

Valve, stop. A. Turn bull titif>.349 

V»uor burner, incandescent, J. J. Dunlap H(i0.o28 

Vehicle, T. A. Dull... fSfluV*U 

Vehicle. B. C. Hicks 6(»0.158 

Vehicle brake,' F. G. Goettmann. Sr... nno.isti 

Vehicle, motor drf ven, H. J. Gatling M0.09S 

Vehicle reach connection, O. Patzack M0.1M 

Vehicle runniiiggear, F. copeland fiiifl.SZT 

Vehicle, self Propelled. R. Jackson.. . .-. .. .... HTiO.192 

Vehicle, sprinc propelled. A. R. Fischer 6fi0.497 

Vehicle wheel, j. C. Smith f!fi0.4ni 

Vehicle wheel lock, G. Becker (KKUM 

Velocipede, railway, J. E. Johnson 6t50,298 

Ventilator. See Window ventilator. 

Vessel closing device, O. Kretschmer 6(30,530 

Vessel for containing and transferring liquids, 

C.Martin 660,303 

Vessels or vehicles, apparatus for controlling 

""" mechanism of moving, B. A. Fiske 660,155 

{Continued on page 286) 



LARGE OCTAVO. 480 PAGES. 300 ILLUSTRATIONS. PRICE $3.00 BY MAIL POSTPAID TO ANY 
COUNTRY IN THE WORLD. HALF RED MOROCCO, GILT TOP, $4.00. 

Readers of the Scientific American are aware to what extent it has devoted itself for more 
than half a century to chronicling the great inventions and discoveries of the present century ; and 
to worthily commemorate the completion of the nineteenth century its publishers are about to 
bring out a scholarly and interesting volume which will present in con- 
crete form the great scientific and engineering achievements of the cen- 
tury. The chapters give a most comprehensive and coherent account of 
the progress which distinguishes this as the "golden age of invention," 
resulting in industrial and commercial development which is without 
precedent. A chronological calendar of the leading inventions is one of 
the important features of the book, enabling the reader to refer at a 
glance to the inventions and discoveries of any particular year. The book 
is printed with large type, on fine paper, and is elaborately illustrated by 
300 engravings and is attractively bound. 

Every reader of the Scientific American should possess a copy of this 
unique and timely publication. 

The following is a hrief Table of Contents. Chapter I— The Perspective 
View. II— Chronology of Leading Inventions of the Nineteenth Century. 
Ill— The Electric Telegraph. IV— The Atlantic Cable. V— The Dvnamo aud 
Its Applications. VI The Electric Motor. VII-The Electric Light. VIII— 
The Telephone. IX— Electricity, Miscellaneous. X — The Steam Engine. 
Xl-The Steam Railway. XII- Steam Navigation. XHI-Printing. XIV— 
Tbe Typewriter. XV— The Sewing Machine. XVI-The Reaper. X VH-Vulcanized Ruhber. XVIII— 
Chemistry. XIX— Food and Drink. XX— Medicine, Surgery and Sanitation. XXI— Tbe Bicycle and Auto- 
mobile. XXII— The Phonograph. XXIlI-«ptics. XXIV— Photography. XXV-The Roentgen or 
X-Rays. XXVI— Gas Lighting. XXVII— Civil Engineering. XXVIII Woodworking. XXIX— Metal 
Working. XXX-Fire Arms and Explosives. XXXI-Textiles. XXXII— Ice Machines. XXXIIl-Liquid 
Air. XXXIV— Minor Inventions. XXX V-Epilogue. 

A fall Table of Contents, with samples of illustrations, is now ready and will be sent free to any address. 

MUNN & CO., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 361 BROADWAY, NEW YORK. 
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Gram-o-phone 
Records 



FREE 



A Marvelous Discoverybasjustbeen made 
in our Laboratory in tbe art of making record*. 
Tbe results are so startling and tbe improve- 
ments so great that we have decided to give 
every owner of a Gram-o-phone one of these 
new records free. Send us the number of 
your Gram-o-phone and we will send you by re- 
turn mail a record that will surprise and please 
you. Above offer good for month of November 
only. Write atonceforNew Catalogue. 

New Gram-o-phone Prices 

$3.00. $6.00. $10.00. $18.00. $25.00. 

Records 50c. each. $5.00 per doz. 

Our factory has made all the genuine 

Gram-o-phones sold in the world. 

CONSOLIDATED TALKING MACHINE CO., 

Philadelphia, Pa. 




Vessels or vehicles, controlling moving, B. A. 

Fisk e 6G0.156 

Vise, pipe, T. Davis 600.:-W7 

Voting machine, 8. Loe 660.115 

Wagon body, B. Harboth 660.508 

Wagon body and end gate therefor, W. F. Mar- 

quardt fi(iO,44T 

Washer. 8ee Gas washer. 

Washing machine. P. A. Hard wick 660,481 

Watchmaker's tweezers, \V. G. Cmin 660.489 

Water closet tiushing tank. C. .1. Ball 6K0.1TS 

Water gate. ('. II. Baker 6fit,356 

Water meter disk, F. Lambert ■ 660.383 

Water, purifying, L. Gatbaman 66*. "ill 

Water tube boiler, W. D. Hamilton 6ti0.o06 

Water whoel. K. Trump 6W1.282 

Wax from paraffin oil, apparatus for separating, 

i*. K. Gray 660.251 

Weed puller. K. Kus?ell 6t;o,3;i9 

Weeder, .1. M. KpMi: 660.095 

Welding tongs, electric, J. R.Duncan 660.152 

Wheel. See Flectric motor wheel. Vehicle wheel. 

Water wheel. 

Whitlletree hook. N. Glock, Jr 660.423 

Windmill lubricator, E. E. Swett 66(M72 

Window, (x. Worth . h'(iO,2.'J5 

Window platform, portable, A. H. Tischer 660.174 

Window ventilator, is Heptinstall r.60.510 

Wire rope and bucket clip, B. C. Kiblet 660.305 

Work holder and centering device therefor, J. 

W. Brown. Jr 660,486 

Wrench. See Jaw wrench. 

Wrench, <i. B. Carter 660,415 

Wringer. See Mop wringer. 



ZEPHYR MAGNESIA 

PLASTIC COVERINC. 

TJnequaled as a non-conductor of heat f»r use on all 
steam and fire heated surfaces. 

Guaranteed to cover 40 square feet, flat surface, 1 inch 
thick, and weighs only 60 pounds per bag;. 

Magnesia Asbestos Moulded Sectional Covering, 
Felted Asbestos Air Cell Sectional Covering, 
Wool Felt Sectional Coverings, 
Asbestos Cement, and a complete line of insulat- 
ing materials of all kinds. For prices address 

THE CORK FLOOR AND TILE CO., 
139 Congress Street, Boston, Mass. 

$1 YEARLY FOR REPAIRS. 

It has been found that it coats a 
trifle less than $1 per year to k 
our Hoisting? Engines i 

repair. That speaks well for \ 
their superior make an 
durability, doesn't ii 
There is no more eco-^ 
noinical or serviceable 
engine made for mines, 
([ u a r r i e s , docks, etc. 
Much cheaper than 
steam. Both friction and 
geared hoist 6 to!5()h. p. 
Weber Qas & Gasoline En 





TH l^iTs z s KEROSENE 

and GAS Engine 

burns KEROSENE cheaper 
and safer than sasoline. Auto- 
matic, simple, reliable No 
electric battery or flame used 
Perfectregulation. Belted or 
directly coupled to dynamo 
for electric lighting, charg- 
ing storage batteries and 
all power purposes. 
£-*■- Send for Cal.-ilogite. 
A. MIETZ. 
128-138 Mo/rr St., New York. 
Markt & Co., London, Hamburg, Paris 



HIGHEST EFFICIENCY 

attained in the 

STOVER 
GASOLINE 
ENGINE 

■Tile b?st i s always cheap- g 
est. Write for prices. 

STOVER ENGINE WORKS, fREEPORT, ILL. 





NICKEL 

iND 

Electro-Plating 

Aptaratus and Material, 

THE 

Hanson & VanWinklc 

: co., 

Newark. N. J. 

136 Liberty St., N. I. 

30 & 32 S. Canal St 

Chicaeo. 




SETS OF CASTINGS OF k 

MODEL ENGINES S| 

~ SEND 10* FOR KG PAGE S 
ILL. CATALOGUE. £ 

aALSO TOOLS.K 



PARTS OF MODELS' 



<ottCRN£$>N fc. HV&¥K\ttNf» 



SPECIAL OFFER! 

American $ 1 Typewriter ! 

We will give the first person answering this ad,, from 
each town in the United States, a splendid opportunity 
to obtain the American Typewriter, the only standard 
low-priced typewriter on the market, on unusually at- 
tractive terms. Write promptly for catalogue and sam- 
ple work, and see if our offer does not interest you. 
American Typewriter Company, 267 B'way, New York. 



MILLS FOR ALL MATERIALS. 



| OUR BUSINESS IS TO MAKE 

MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE ALL 
KINDS OF MATERIALS FROM C0T- 
"— TON-SEED TO ROOTS AND HERBS, 
— BY AN UNEXCELLED PR0- 
>bCESS. IF YOU WANT 

JTUny kind of a 
omul or grinding 

MA£«IN£,€QMt TO 
US AND YOU WILL 

GET THE BEST 

-t AND STILL SAVE, 
r ei7iMA7£irKiar.rusnnniD. ' uu WUNT CUM* 

SPROUT, WALDR ON & CO. 

stNoroR CATALOG N? 4.) MUNCY, Pa. 



DESIGNS. 

Accompaniment indicator, E. I,. Kingsley 33,41!) 

Badge, campaign, J. N. Wilson 33,408 

Belt bodv, H. .1 Gaisman %-iM'i 

Belt body, J. St ember 33,438 to S3,44l 

Bread board. I. S. Thompson 33.418 

Display card, A. Gerstendorfer MA'Ati 

Door check, G. Baliard 33,424 

Door securer, E. B. Eiclmltz . . S3.425 

Engine chest plate and support, F. A. Power 33.435 

Kilament for incandescent electric lamps, A. A. 

Chaillet 33.431 

Fork, jelly waffle, A. H. Bedle 33.415 

(in me table, 11. ]j. Haskell HH.4&7 

Hammer frame, power, J. W. Stuart 33J23 

Hiit band, \V. Koenigs 33.44H 

Hook, b\ W. Covert &M1I 

Hook. J. C. Covert .33.41!), 33.4111 

Jar. W. A. J.orenz 33.4 IT 

Lacing, H. L. Hiller 33.44- 

Lamp casing, elective urr, K. 11. llelden ... H3 4#l 

Mouthpiece, A. K. Sehulte 33.412 

Overshoe, F. F. Schaffer 33.4U 

Plate or similar article, a. Norman 33, 4 Hi 

Pneumatic dispatch tubes, tubular connection 

for, R. T. Jenney 3:5.432 

Pump body, A. L. Fox : 33.421 

Rug or similar article. A. Norman 33.448 

Saw frame, hack. C. .1. Weinman 33,4'- , 2 

Scale frame, \V.N. i'elouze 33,4211 

Shoe. low. A. W. Rich 33.443 

Spoon mf similar article. G. D. Merrill.. 33,413, 33,414 

Stove cover, auxiliary. M. Hoffman 33,42s 

Surgical stocking, C. J. Sadler 33.447 

Tile, furnace, H. G. Tidemann.... 33.427 

Ventilator, R. M, Pan coast 33,4211 

\Vae»n kody bow socket . J . I) McCabe 33.433 

Wagon b»dy brace. .1. D. McCabe 33.434 

Wall tie, T. K. Grafton 33,426 



TRADE MARKS. 

Ale, Springfield Breweries Company 35,291 

Boots and shoes, L. C. Bliss & Company 35,282 

Bottles, prescription, Obear-Nester Glass Com- 
pany 35,303 to 35,305 

Brushes. J. J. Adams & Company 35.308 

Butter, Bartram Brothers 35.295 

Cleaning compounds. J. K. Smith 35.298 

Cotton piece goods. Sir Elkanah Armitage &, Sons. 

35.279, 35,280 
Electric conduction wire, Bridgeport Brass Com- 
pany 25,:il0 

Flour, Hezel Milling Company 35.2.t3 

Flour, wheat. Acme Milling Company 35,294 

Grinders, shoveling boards, and end gates, Litch- 
field Manufacturing Company 35,314 

Household furnishings, certain named, G. Her- 
man 35,3IU 

Incandescent mantles and attachments therefor, 

Peerless Gas Light Company 35,311 

Iron and steel and manufactures of iron and 

steel, American Steel Hoop Company 35,312 

Jewelry, certain named. E. 1. Franklin & Com- 
pany 35,270 

Liniment, certain named, T. K. Laing 35.287 

Magazine, monthly, Curtis Publishing Company.. 35,277 
Medicinal compounds, certain named, \ apo- 

Cresolene Company 35,280 

Medicine, certain named. F. E. Francisco 35,285 

Metallic articles, certain named fancy, Iluet & 

Ligier 35,313 

Oil, grease, or compound, certain named. Swan & 

Finch Company 35.21)7 

Oils, cotton seed, American Cotton Oil Company.. 35,290 

Ointment, K. J. Brewer 35.289 

Ointments, Cook Chemical Company 35.288 

Pianos, D. T. Peek 35.302 

Shoes, children's. La Prelle-Williams Shoe Com- 
pany 35,284 

Shoes, welted, E. E. Hogan Shoe Manufacturing 

Company 35.283 

Soap, laundry. N. K. Fairbank Company 35.301 

Soap powder, J. G. Haas Soap Company 35.299 

Soaps, Munyon's Homeopathic Home Remedy 

Company 85.300 

Soles, cut, C. W. Arnold & Company 35.281 

Teas, coffees, and spices, J. B. Brown & Com- 
pany 35.292 

Vehicles and mot.ors therefor. Societe 1'Aster 35.315 

Vehicles, motor driven. Pneumatic Carriage Com- 
pany 35,31fi 

Velvets and velveteens, H. B. Clafiin Company. . . 35.278 

Whips, L. Basker 35,309 

Whisky, Rosskam, Gertsley & Company 35.290 

Woodenware, certain named, E. B. Estes & Sons.. 35,307 



LABELS. 

1 A. B. C. Metal Polish," for metal polish, M. 
Stern 

' Apricots." for canned apricots. United States 

Printing Company 

Rartlett Pears." for canned bartlett pears. 

United States Printing Company 

Chappene." for a lotion. Filer & Wolf 

Cherries." for canned cherries. United States 
Printing Company 

1 Gallagher's Hair Elixir," for hair elixir. E. J. 
Gallagher 

' Grapes," for canned grapes, United States Print- 
ing Company 

'Green Gages," for canned green gages, United 

States Printing Company 

La Flor de Victorious," for cigars, J. R.Isaac- 
son 

' Liberty Club." for whisky, E. Gross 

' Lightning Parl«r Match," for matches, Atlantic 
Match Company 

' Litchfield County Print Butter," for butter, 
Gleason & Lansing 

• Non-Sweat-Shop-Make," for garments, Gallaud 

Brothers 

' Old Barton." for whisky, W. P. Strader 

' Paride's Odontale," for a preparation for the 

treatment of the teeth, G. Paride 

1 Peaches," for canned peaches. United States 

Printing Company 

1 Pickaninny." for stockings, L. E. Taubel 

■ Rocky Bracer." for a medicine, E. Krafft 

' Small Stringless Beans," for canned beans, 

United States Printing Company 

* Strawberries," for canned strawberries, United 

States Printing Company 

' Sweet Clover Pure Butter," for butter, Gleason 

& Lansing , 

'The New Game of Presidents," foragame, P. 

Jackson 

1 Uncle Sam Brand," for figs, H. Markarian 



7,855 

7,844 

7,845 
7,854 

7,847 

7,852 

7,843 

7,841 

7,837 
7,838 
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to 500 Scientific American" Subscribers 



7.849 



7.834 

7,8311 



7.8(2 
7.83.1 
7,851 

7,840 

7,846 

7.848 

7.833 
7.850 




THE NEW DISCOVERY 

that has elevated a Talking Machine 
to the Realm of Art. 

Technically speaking, the ZON-O-PHONE is a Talk- 
ing Machine ; practically, it is something; very differ- 
ent. It is in the delightful entertaining, satisfying 
quality of its results that the ZON-O-PHONE is 
entirely different from anything you have ever 
heard before. 

For the first time, the diolinctly human quality of both the 
speaking and the singing voice is faithfully retained. For the first 
time the colorature performances of the great sopranos, even to their 
faintest, trills and most rapid runs, are recorded with tone dual it y mi impaired and reproduced in a manner to delight the most critical, 
For the lirsttime, the sweet and elusive notes and chords of the Violin are successfully registered. For the lirst time, in the grand ensemble 
work of the or.- hestr.i and military hand, the detail of the various instruments is preserved in tone effects of marvelous richness, depth and 
beauty. For the first time, also, extraneous noise is eliminated, even the scratch or the needle. 

Thesesuperb results are largely due to the vast improvements we have been able to make in the records. 
By a secret process, recently discovered, we register thousands of minute sound vibrations which are 

entirely lost by all other methods. To illustrate this totheeye: — „, . ,. 

J J J This line repre- 

sents a sound 
waveasrecord- 
ed by the old 
and now aban- 
doned Gram-o- 
phone process, 

and this line the 

same sound " "■■ " \ 

w a v e as re- * 
corded by the 
new Zon-O- 
i-HONE process 
showing the 
multiplicity of 

vibrations which have before escaped registration In other respects also, the ZON-O-PHONE is a vast 
improvement over all other Talking Machines, including the Gram-o. phone, which we have abandoned, 
including its name. In one word, the ZON-O-PHONE is the only ARTISTIC, and therefore the only en- 
tirely satisfactory Talking Machine. Its repertoire of Records covers everything available in the amuse- 
ment world ; and as a source of lasting, varied and delightful Home Entertainment, it is without a rival. 

SPECIAL OFFER TO 500 SUBSCRIBERS OF THE "SCIENTIFIC AMERICAN." 

If you are actually a subscriber to the "SCIENTIFIC American, "' we will send you a ZON-O-PHONE 
outfit complete, including Zon-o-phone, Amplifying Horn, Sound Box and 200 Needles, with four superb 
Zon-o-phone Records, on payment of One Dollar as an evidence of good faith, provided you are one of 
the first 5U0 *H hscrlbd** who answer this Advertisement The ZON-O-PHONE outfit will be sent on 
these terms, subject to 24 hours examination If you are pleased with it, as we are sure you will be, it may 
be bought outright for $20 00, or on installments, as may be agreed. If, after examining the ZON-O- 
PHONE, you do not desire to keep it, we will refund the $1 00 on receipt of the ZON-O-PHONE outfit. 

NATIONAL GRAfl=0=PHONE CORPORATION, 874 Broadway, New York. 



A printed copy of the specification and drawing of 
any patent in the foregointi list, or any patent in print 
issued since 180". will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co.. 3fU 
Broadway. New York. Special rates will be given where 
a largenurober of copiesare desired at, one time. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in tbe fore 
aoing list, provided they are simple, at a cost of $40 ench. 
tf complicated the cost will be a little ruore. For full 
instructions address Munn & Vo., 361 Brrmilway, New 
York. Other foreign patents may also be obtained. 





THE LAMP OF LAMPS 

For every outdoor purpose the new electric light, 

CLOVER LEAF LAMP 

is the best. Wind anil water proof. Cannot blow 
•111. Best for carriages, , i\H omobiles, yachts, boats, 
etc. A strong, safe anrl handsome, lamp — easily 
convertible into :t house lamp. Will give con- 
tinuous light for five or sis hours. No smoke, 
no grease, no smell. Price, with 3-ceIl battery, $15. 

American Electrical Novelty A* Mfg. Co., 
2i»;» Centre street. New York. 

Write for 19»0-19ul Catalogue of Electrical Novelties. 



"ABOUT OURSELVES" 

lis a little booklet that everyone interested in 
1 mining investments should read. It is tke 
I conuVn sation of a successful experience 
I in placing mining stocks without a loss 
I to a single customer, and shows how any 
I question of loss can be eliminated, and exces- 
I sively large profits made sure when proper 
I judgment is exercised in selection and com- 
1 monsensebusinessmethodsfollo wed. Mailed 
I free on application from those interested. 

DOUGLAS, LACEY & CO., 

BANKERS AND BROKERS, 

MINI Mi STOCKS EXCl.UOlVEIiY. 

I 66 Broadway and 17 New St., New York. 

Western Branch: Chamber ofCommerce. Cleveland, O. 




VOLT=AMMETERS, 

POCKET SIZE. 

For Testing Batteries and Battery Cir- 
cuits. Locatine Faults. Grounds, etc. 

RELIABLE. PORTABLE. 

B^" Send for Circular. 

L.. M. P1GNOLET, 
80 Cortlandt Street New Tort, N. T. 



& l c c H T .KSfc BARGAIN^ 

ARC LAMPS. ALL KINDS AND SIZES 

OF 0YNAMOS,ENGINE.S;MOTOR5fre 

CORRESPOND WITH US TO BUY OR SELL. 

^THOMPSON 50N& C° 105 L IBER TY ST. N. Y. . 



American Sheet Steel Company 

Battery Park Building 

New York 

Manufacturers of all varieties of 

Iron and Steel Sheets 

Black and Galvanized 

W. Dewees Wood Company's 

Planished Iron 

Wellsville Polished Steel Sheets 



a/V^ 



TUBULAR 
DRIVING LAMP. 

IT is the only perfect one. 

IT will not blow or jar out. 

IT gives a clear, white lie lit. 

IT is like an engine head- 
light. 

IT throws the light straight 
ahead from 200 to 300 ft. 

IT burns kerosene, 

Send /•?• hoik ( free). 

R. E. OIETZ CO., 60 Laight Street, New York. 

Mention this paper and get special discount. 

^%^%^% ESTABLISHED 1840. 




The Pipe of the Century. 

• the. " MALUNCKROOT " PATENT 

NICOTINE ABSORBENT AND VENTILATED SMOKING 

PIPE IS THE ONLY PIPE FIT FOR A 

GENTLEMAN'S USE. 

You may appreciate the exquisite flavor and taste 
of a good smoking tobacco, but you can never have that 
enjoyment with a dirty, foul-smelling pipe, thorouehly 
saturated with poisonous nicotine juices, so bitter and 
disgusting to the taste. Thia is effectually remedied in 
the " Mallinckrodt" where tbe juices are completely ab- 
sorbed before reaching the mouth, and assuring h cool, 
clean and healthy smoke. Money refunded if not satis- 
factory. Pipes from 3fl to 50 cents each, according to 
size and finish. Over 100,000 sold in 1899 alone. 

Send for illustrated circular "S. A." with prices. 

THE HARVEY & WATTS CO., 

275 Canal Street, N. Y. Station E, Philadelphia. 



Big Four 
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ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 
"CAN I BECOME AN ELEC- 
TRICAL ENGINEER?" 

We teach Electrical Engineering, Electric Lighting. 
Klentric Hallways, Mechanical Engineering, Mechanical 
Drawing, etc., at your honwi by mail. Institute in- 
dorsed by Thos. A. Edisoo and others. 
ELECTRICAL ENGINEER 1NSTITVTE, 
riept. A, 240-242 W. 28d8t., New Vork. 

S250.00 A MONTH 

AND EXPENSES MADE. 





Magic 
Lamp 



MAKESJTS 
OWN GAS. 

Tbey Pay for Themselves 

Gives 90 to 100 Can- 
dle-power light at a 
cost of only 

1 CENT 

FOR 

10 HOURS. 

No danger, no risk, no 
trouble, no smell. The 
Music Lamp is made a 
stanila.rd by fire Insur- 
ance Underwriters. 

MADE IN ALL STYLES AND 

PRICES. 

AfiEUTQ malseKSOandup- 
AULNIOward a month 
selliny these Lamps. They 
sell on sight to stores and 
families. OverOne Million 
Mow In 1J«e In V. 8, end 
Cannda. "Write to-day lor 
territory and sample lamp. 

'THE MACIC LICHT CO., 

Factory, 9 to 1 B River St.. CHICAGO. ILLS.. U.S.A. 



If Your Eye Could See 

the filth tbat passes through or- 
dinary water faucets you would 
be alarmed and disgusted. These 
germs are the cause of most dis- 
eases. Pure water would prevent 
them and perf eel ly pure water 
can be produced only by using 
the widely celebrated 




Berkefeld Filter, 

whichisconstructed on themostscien- 
tific and hygienic piinciple. Easy to 
clean and care for. Rapid filtration. 
One gallon of pure water in 4 minutes. 

Berkefeld Filter Co., 2 Cedar St., New York. 




Telephones, 

for Interior, Short Line, Intercommuni- 
cating and Hotel Work. Write us for 
prices, catalogue, etc., with testimonials 
and references. Estimates cheerfully 
furnished. Agents wanted. 

THfi SIMPLEX INTERIOR 
TELEPHONE CO., 

431 Main St., Cincinnati, Ohio. 



AW FIBER 

Manufactory Established 1761. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. S'J'EKL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER ANI> IN 
COLD, STATIONERS' RUBBER GOODS, HULERS. 
COLONS AND ARTIST'S' MATERIALS. 

70 Reade Street. - - - New York, N. Y. 
Paris Exposition, 1900. Grand Prize. Highest Award. 

ARTESLAN 

I Wells, Oil and (5as Wellsdrilled 
I by contract to any depth from 50 
[ to 3000 feet. We also manufac- 
I ture and furnish everything re- 
I quired to drill and complete 
I same. Portable Horse Power 
I and Mounted Steam Drilling 
I Machines for 1(» to 1200 feet. 
1 Write us stating exactly what 
is required and send for illus- 
I trated catalogue. Address 
PIERCE WELL ENGINEERING AND SUPPLY CO. 
136 Liberty Street, New ¥or.K, U. S. A. 





Do You Raise ChicksO 

now much money youmakede- J 
pendsonhowyoudoit. Ourl04p I 
book tells ail about Successful 
incubation and brooding. Sentfot 6c 
in stamps. Printfdin 5 i ■ ngu ages. 
DeeVoine* Incubator Co. 
Bog gggi l>eMMolnew. lowfl. 



. Light. 



WB ARE SELLING 

Battery Hanging Lamps 110.00 
Telephone, complete, - 5.95 
Electric Door Bells, - • 1.00 
Electric Carriage Lights, 5.00 
Bauer* Fan Motor, - - 5.95 
Electric Hand Lanterns, 2.00 
Pocket Flash Lights, - 1.50 
M iniature Electric Lamps. .44 
«8 Medical Batteries, - 3.95 
Genuine Electric Belts, 1.00 
(12 Belt with Suspensory, 2.50 
Genuine Electric Insoles, .25 
Telegraph Outfits, - - 2.75 
Battery Motors fro m $1 to 12.00 
Battery Table Lamps, «- 3.00 
Necktie Lights. 76 cts. to 3.00 
Bicycle Electric Lights, 2.25 
Electric Cap Lights, - 2.00 
Electric Railway, • - 3.5* 
Battery Student J, amp, - 4.00 
Dry Batteries, per dozen, 2.25 
Electric Books at low prices. 

We undersell all on Everything 
Electrics). 

OHIO ELECTRIC WORKS 

OLEVELANO. O. 

Headquarters for Electric 

Novelticsand Supplies. 

Agents wanted. Send for New 

Catalogue, just out. 



MANUFACTURE OF BICYCLES. — A 

very comprehensive article giving the details of con- 
struction of every part of these vehicles. With 51 en- 
gravings. Contained in Scientific American Sup- 
plement. No. !MIH. Pi ice 10 cents. To be had at this 
officeand from all newsdealers. 



GERE GASOLINE. ENGINES 



NEW ILLUSTRATED 
CATALOGUE n Teadv. 



E.cvating-Conveying Machinery. 



Address THE JEFFREY MFfl. CO. 



Send For 
Copy. ' 

COLUMBUS, OHIO. U.S.A. 



mUlDDICflU PnUUCVnD —Electric Light and Power Station Equipment, Industrial Railways 
nnnniOUn UUnWClUn Overhead Cable Systems, Coal and Ash Conveyors, etc., Kccent ric S halt inn 
Screens Roller Screens, Elevators, Hoisting Engines. Clam Shell Buckets, breaker Rolls. Picking Tables. How* 
Standard Scales, Howe Gas and Gasoline Engines. For catalogue and prices, address the manufacturers. 



BORDEN & SELLECK CO., 



48-50 LAKE STREET, CHICACO, ILL. 



Porter's fiumane Bridle, 

Nc Bit in the Horse's Mouth. 

Horsemen indorse this Bridle 
because it is the best for all horses. 
It prevents frothme, lolling of the 
tongue, etc. No more trouble with 
sore mouths. The hardest pullers 
driven with ease. Every lover of 
the horse should use it, because it 
iH hn mane. E<i nipped with 
Strap* to Fit Any Bridle. 
Retail Rest Grade Nickel, - $5.00 
Ketail Best Grade Enamel, 4. MO 
Second Grade Nickel, - - - 3.50 
Second Grade Enamel, - - 3*0(1 

If your hardware or harness 
dealers do not have them write us. 

Sent prepaid on receipt of retail price. 
State if you use side-check or overdraw. Agents Wanted. 

PORTER HUMANE KRIDLE CO., 
]>ept. A, Sudbury Building, Boston. Mass* 



ICE 



MACHINES. Cuiiiss Eneinrs, Brewers' 
and Bottlers' .11 "ch hit r> . THE VILTER 
MFG. CO., BIISI Clinton Street. Milwaukee. Wis. 



iSS^b 




TYPE WHEELS. MODELS t EXPERIMENTAL WOBK.6MALLMACHI«ErW 
j NOVELTIES & ETC. HEW 70R& STENCIL WORKS 100 NASSAU ST N.T. 



50 YEARS' 
EXPERIENCE 




SIMPLEST BOATENftlNCfi MADE 

CABIN — OPEN BOATS 

"""" EN6INE CASTINGS. BOAT FRAMES 

6E0.H.GEREYACHT;-j NLHWkj , 

MP'S ' GRANDRAPID5.MICr.lGAN. 



TOOKER'S PROCESS OF GILDING 
China, Earthenware or Porcelain. 

A new process for successfully and scientifically put- 
ting gold under glaze, making it a corporate part with 
the ware ai;d as permanent as the ware itself. Will 
work a revolution in the china trade. Patented as a new 
article of manufacture in the United States and the 
principal foreign countries. These patents or rights 
thereunderareinr sale. This invention is applicable to 
the following: Household and Fancy China, Toilet Ware. 
Bath Tubs, wash Basins, Water Closets, Tiline, False 
Teeth, Glass Ware, etc. For further particulars address 
GEORGE W. T00KER, 48 Murray Street, New York. 



GET A MOVE ON YOU 




GRAND RAPIDS G»S ENGINE 5 YACHT CO G8AK0 HAPIDS MICH 



ACETYLENE APPARATUS 

Acetylene numberof the Scientific American Sup- 
plement, describing, with full illustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetylene un the large and small scale. 
The gas as made for and used by the microscopist and 
student; its use in the m:igic lantern. The new French 
table lamp making its own acetylene. Contained in 
Scientific American Supplement. No. 1057. 
Price 10 cents prepaid hy mail. For other numerous 
valuable articles on this subject we refer you to page 21 
of our new 1887 Supplement Catalogue, sent free to any 
address. MrjNN & Co., 361 Broadway New lork. 




NinnnQ & experimental work. 

IiIUULLO Inventions developed. Special Machinery. 
E. V. BAILLAR0, Fox Bldg .. Franklin Square, New York. 

WANTED.— To purchase a patent on Burglar Proof 

Safe work, such as screw or round door. Address 

W. E. HEATH, Daily Record Building, Baltimore. Md. 



CATALOGUES TREE.. 

UNION MODEL WORKS 



GAS ENGINE CASTINGS. 

Materials and Blue Prints. Write for Catalog. 

PARSELL, & WEED, 129-131 West 31st St., New York. 



W ANTED— A man capable of designing dies for special 
forms to be forged in Bulldozer and under Drop Ham- 
mer, and capable of die sinking. To suitable party 
steady employment. Give reference, and state expeii- 
ence and wages expected. Address Box 782, Marietta. O. 



D'AMOUR & LITTLEDALE MACHINE CO. 

130 WORTH ST.. NEW YORK. 



FOR SALE. 



rade Marks 
Designs 
Copyrights Ac. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whetherun 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific American. 

A h.'indsnmely illustrated weekly. I^antest cir- 
culation of any scientific jour mil. Terms. S&J a 
year; four mouths, $1. Sold by all newsdealers. 

&Co.36iBroadwa», N ew York 

Branch Office. 625 F St.. Washington. D. C. 



PATENTEES ATTENTION! Experimental wok 
and model making. Die making. Expert workmen. Low 
prices. FOX «fc STECBICKE, 61 Fulton St., N. V. 



IflnlCC OUnCC -The latest in cut and style: 
LHUIQO onULOi gives the instep and ankle a 
higher appearance ; the foot a prettier sh:tpe and makes 
the dressiest and most attractive shoe made. I want 
sonic live manufacturer <>t shoes to buy an in! crest in it. 
Address the inventor. JAMES H. SPARKS, 2(13. Watt 
Ave.. Pullman Sta.. Chicago, 111. 



Machinery Constructed. 

A manufacturing company with complete equipment, 
will undertake the construction of machinery, proved or 
experimental. Estimates given, complete drawings and 
specifications required. P. O. BOX 583, Chicago. 



N. Y. Camera Exchange. 

50£ Saved on all makes of Cameras 

Headquarters for Buying, Selling 
and Exchanging Cameras or Lenses. 
Large assortment aiwavs on hand. 

Developing, Printing, etc. 
Photo supplies of every description 
at lowest prices. 

V3T Sent 2c. stamp for bargain 
list. Address 

CAMERA EXCHANGE, 114 Fulton St., NEW YORK 




CROOKES TUBES AJSD ROENTGEN'S 

Photography.— The new photography as performed by 
the use or Crookes tubes as a s«urce of excitation. All 
about Crookes tubes. Scientific Amkkican Supple- 
ment, Nos. isl. 18H. £3s. -J-m.^'l. 70*2. 7115. 
IIIKS. !IOS, 1050. 10.14. 1055, 1 OAK. 10-1?. also 
Scientific Amkkican, Nos. 7.8. 10 and 11. Vol. 74. 
These profusely illustrated Supplements contain a 
most exhaustive series of articles on Crooues tubes and 
the experiments performed with them. Among tnein 
will be found prof. Crookes' early lectures, detailing 
very fully the experiments which so excited the world, 
and which are now again exciting attention in connec 
tion with Roentgen's photography. Price 10 cents each 
To be had at this office and from all newsdealer*. 




LEARN TO HOOD- 
WINK THE SUN. 
The book about 
Patton'H Sun Proof 
Palntg will tell you 
how— it's free. 

Special inducements and 
%S^. ayency to dealer.*. 

y>\^ JAMES K. PATl'UN CO., 

i \\\\ 33' *-ake Street. Milwaukee, WL. 




Spanish Mauser Rifles & Carbines 

Ball Cartridges in clips. We bought them nil. 

Before exporting thetn. we offer a limited number at retail. 

V. HANNKKMAN, 5T» Broadway New York. 

Catalog on request. Dealer in Military (Joods ami War Hiliis. 




Brass Band 

IllfttrU merit*, Drums. Uniforms, 
Jb Supp lea. Write forcatalog, 445 
illustrations, FRHE; it gives in- 
formation for musicians-nd new 
bands. LYON&HEALY, 
«H Adams St.. CHICAGO. 




PATTERN AND MODEL MAKERS. 

Machine Shop, brass and iron foundry 
not large, but well equipped. Present 
owners not active nor conversant with the business. A 
thoroughly capable man who would know what and how 
to manufacture, with some capital, can buy this plant 
on very easy terms. Address 
WATERTOWN DIFU. CO., Watertown, Wis. 



AMERICAN PATENTS.— AN INTER- 

esting and valuable table showing the number of paler .ts 
granted tor the various subjects upon which petitions 
have been filed from the becinnins down to December 
81. I8i»4. Contained in Scientific American Sr I'- 
plembnt, No. lOO'i. Price 10 cents. To be had at 
thisofficeandfrom ail newsdealers. 



AUTOMOBILE TRANSMISSION. 



Best variablesneed device. Write fnr catalogue. 

EMPIRE MOTOR WljKK*, 

808 Washington St., Buffalo. N. V. 



INVENTIONS E e M e v ,0 .VMS. ced 

Designing Special Machines and Draughting. 

ERNEST W. GRAEF, Mech. Engineer, 253 B'way, N.Y. 



Magneto for Gas or Gasoline Engine Igniters 

No katteries used. Self-lubricating bearings. Dust 
and moisture proof. ISrushes self -ad justing, Mate- 
rial and workmanship the best. $j$' Guaranteed 
for o.ve year. Send for circular and price list. 
GIDDIXGS A- STEVENS, liockford, 111 



" ;rS flflB 



machines to order 

Also designing of special machinery. 
THEO. KOVEN, 235 Sherman Av.. Jersey City, N.J. 



KING MARINE ENGINES 

For immediate delivery in i, 9 and 16 H. P. sizes. 

Special Prices. 

CHARLES 11, RING, DETROIT, MICH. 



. D.L.HOLDEN 

.1336 Beach St. Philadelphia' Pa. 

Regealed ICE MACHINES 

SEE rtRST PACE SCIENTIFIC AMERICAN "StPT. 2. I 899. £ 



4\ ^^ W\ A Sendusyour.-iddress 

V « 3 U3Y wUrB^^'^i'c^y 

nil V^H * absolutely sure-, we 

^^ ^*^^ furnish the work and teach you free, yon work in 
the locality where you live. Send us your address and we will 
axpl&in the business fully, remember we guarantee a clear profit 
Of $3 for every day's wOrk.absolutelysure. Write at once 

ROYAL MANUFACTURING CO., li«354r Detroit. Michi 



65TM REVISED EDITION. 

MECHANICS and ENGINEERS 
POCKET BOOK 



OK- 




TABLES, .* RULES ^ AND * FORMULAS 

For Half a Century the Companion of Every Engineer. 

Pertaining to Mathematics and Physics including Areas, Cubes, Squares, Etc., 

Logarithms, Hydraulics, Hydrodynamics, Steam and the Steam Engine, 

Naval Architecture, Masonry, Steam Vessels, Etc. 

Compressed Air, Gas and Oil Engines. 

By CHARLES H HASWELL, 



Member of the American Society of Civil Engineers, 
Naval Architects, Marine Engineers, Etc. 



-»33S3SS€€«€See<. 



12mo, Leather. Pocket Book Form. $4.00. 



-wSSS-5 **$*****«• 



HARPER & BROTHERS, * FRANKLIN SQUARE, .* NEW YORK. 
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^tunixiu %mman. 



November 3, 190c 




-MADE AT KEY WEST> 

! These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
) money. Send for booklet and particulars. 

/ CORTEZ CIGAR CO., KEY WEST. 



! 






TOOROUGHIIHSPECTIOHS 




AND 

INSURANCE 
AGAINST- LOSS 

OR 

DAMAGE 

TO 

PROPERTY 

AND 

LOSS OF- LIFE 

AND 

INJURY 

TO- PERSONS 
CAUSEDBT 



I 



I STLmMffl^KPLOSIOTiS 

I J-Vt-AliEN-PRESlDENT W-BTRANKLDI 'VICE PRESIDENT ! 

: J-B-PiERCE-SECR/;T/iRy F-B-Allen-25VicePresident i 

I ILRBRAINERD. TREAS. LFMIDDLEBROOK AS STSeCYI ! 

THERE'S ONLY 
ONE "BEST" 

In anything and among automobiles the recognized 

" best 'Ms the 

WINTON 
MOTOR 
CARRIAGE 

%. Built of the best 
*r ■ M materials, by the 
t - ***" H best skilled work- 
er men, under the 
■ best supervision. 
AH its parts are 
necessarily per* 
feet. Clean, noise- 
less, safe, speedy and handsome. Operated on the 
Hydro-Carbon system. Write for catalogues to 

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 

Eastern Department, 120 Broadway, New York City. 




Mow, Ice 

cut no figure with a 

HAYNES-APPERSON 

AUTOM041ILE. 

If youownone of our auto- 
mobiles, you can go rain or 
shine. They are all pro- 
vided with a storm-proof 
cover, and they are a com- 
" to use in winter as well 
as m summer. All of 
our automobiles are 
provided with power- 
ful double c y Un- 
der, variable speed, 
P^ gasoline engines ca- 
v pable of driving 
them through mud, 
snow and ice. Strong construction, elegant design. 
Immediate delivery. No agents. 
THE HAYNES-APPERSON CO., - KOKOMO, INDIANA. 
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CHICA60 HIUSA 



A Handy Book for 
Ha n dicrafts-Men . 

There is a '• pocket preceptor " about 
Tools-an encyclopedia of information 
concerning every tool used in every 
trade, with an illustration of it It 
contains tool knowledge in a nutshell 
and is called 

MONTGOMERY & CO.'S 
TOOL CATALOGUE. 

Thelatest edition is printed from new 
I type and contains lots of new matter 
I and hundreds of new pictures. Copious 
I index. Pocket size. Free by mail 25c. 
MONl'UUMtKi & CO., 105 Fulton St., New York City. 

CHARTER ENGINE 

Any Place 

by Any One 

for Any Purpose 

Fuel— Gasoline, Gas, Distillate 
Stationaries, Portables, Engines and 
Pumps, Hoisters 

fl^~ State Your Power Needs 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL 





MINERAL PRODUCT OF THE UNITED 

States in 1895-1896.— A valuable table, accompanied by 
statistics, scientific American Supplement 1 1 1 f», 
PricelOcents. For sale by Munn & Co. and all news- 
dealers. Send for 1897 catalogue. 




CROSBY'S 
CLOVES 



Factory to Family by mail post-paid. 

Our great {§3.00 black gaunt let fur gloves; ladies' Mocha 
kid gloves in any color $1.25; men 'b Mocha and Rein- 
deer gloves unlined and silk lined $1*50 to $2.00; many 
other kinds of gloves and mittenB 60 cents and upwards, 
all in illustrated booklet "Glove Pointer?. " Natural 
Black Galloway* Calfskin, and other fur coats; 
Galloway whole hide mbes. Taxidermy and Head Mount- 
ing in booklet ' 'Moth-Proof." Do you want hides or skins 
tanned for rugs or robes ? get our * 'Custom Tan Folder." 
"We also buy raw furs. 

THE CROSBY FRISIAN FUR COMPANY, 
116 Mill Street, Rochester, N. Y. 



WALTHAM WATCHES 

Ralph Waldo Emerson in an 
essay on Eloquence said, in 
speaking of a man whom he 
described as a Godsend to his town, 
"He is put together like a 
Waltham Watch." 

" The Perfected American Watch ", an illustrated book 
of interesting information about 'watches, ivill be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 



Watches ! Watches ! 

If you wish to see the latest thing in 
Ladies' Watches* send for 

THE BLUE BOOK. 

Or if you are interested in Men's 
Watches, send for 

THE RED BOOK. 

We will beglad to send either or both 
of these attractive books, free. 

THE NEW ENGLAND WATCH CO,, 
37 Maiden Lane, 149 State Street, 

New York, N. T. Chicago, 111. 

Spreckels Building, San Francisco, Cal. 




IMPORTED 




Acetylene Gas Burners. 

Schwarz Perfection Lava Burner. 
Highest awards in all Acetylene Expo- 
sitions. Made of one piece of L-wn. Are 
faultless and every one, tested an* war- 
anteed. tW Send for Prlee Hit. 

Blowing. sole Agents for 

hmoking tne v g and 

Carbonization. _ . 
Perfect Alignment. Canada. 

91. KIRlHllEBliEK & CO. 
50 Warren Street, New York. 



Acetylene Gas Lighting 

Reduced to the most 

Eflicient, Safest, Simple 

and Economical Use. 

We guarantee our machines per- 
fectly automatic in action, to ex- 
tract all the gas from the carbide, 
and absolutely no over production 
or loss of gas. Approved hy the va- 
rious Boards of Fire Underwriters. 
Standard sizes 10 to 150 lights. Ex- 
clusive territory given to responsi- 
ble agents. Correspond with 

NIAGARA FALLS ACETYLENE GAS MACHINE 

Niagara Falls. N. Y. and Canada. 



i\ U c* 



BARNES' 

UPRIGHT DRILLS 

Complete line, ranging from Light Fric- 
tion Disk Drill to 42" Back Geared Self- 
Feed. £W~ Send for New CatalofUe. 

W. F.& JOHN BARNES CO. 
1999 Ruby Street, R0CKF0RD. ILL, 




M 



^ FITS ANY CYCLE. | o ofo O O IN USE 

ADDS PLEASURE AND SAFETY-ALL DEALERS SELL THEM. 

*™M£MMm ° NLY 35 - ECLIPSE MANUFACTURING C°, EL ^ aTn.y. 





ACETYLENE 

DO YOU KNOW that the most lk-lit, least trouble, 
greatest comfort can be secured by using good burners. 
The best burner is D. M. STEWARD'S WONDER. 
Write, inclosing 25 cents, for sample. 
STATE LINE TALC CO., Chattanooga, Tenn., TJ. S. A. 

WANTED manufactured on royalty, in United states 
and England, a patented self -extinguishing Christmas 
tree candle-holder. Address BOX 7, Cashton, Wis. 
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The Paris Exposition. 

This award was made by an inter- 
national JURY OF TWENTY-FIVE MEM- 
BERS, AND IN COMPETITION WITH 
TWENTY OTHER TYPEWRITERS. 

The Smith Premier Typewriter Co., 

SYRACUSE, N. V., U. S. A. 



; > AS BE 
FIRE -FELT 

PURE ASBESTOS, 

REPLETE WITH AIR CELLS 
STRONG, LIGHT. FLEXI 



STOS 
COVERINGS! 

ABSOLUTELY FIRE PROOF! 
PERFECT NON CONDUCTORS! 
BLE. EASILY APPLIED.! 



MADE IN 5ECT!Onb 

| FIT STANDARD PIPE 

.. H.W. JOHNl 

■TIEW YORK-CHICAGO Ph| 

J ASBESTOS MATERIALS. 
(ROOFING MATERIALS. 



THREE FEET LONG. 
k INCH TO 16 INCHES. 

5 M'FlG CO- 

LADELPHIA BOSTON • 
as of 

LIQUID PAINTS & STAINS. 
ELECTRICAL' MATERIALS. 



AUTOMOBILE 
EXPLOITATION 



PATENTS 
COMPANY. 



UNDERTAKES :— The manufacture of Automobiles and Motor- 
Cycles. The examination of Automobile patents. To enlist capital 
for the development of inventions. 

FURNISHES I— Specialists to make thorough examinations of 
patents. Experts to test motors and automobiles, •pportunities to 
inventors to present properly their propositions to concerns willing 
to consider and to undertake the same. 

PURCHASES: — All meritorious patents, licenses and inventions 
relating to motor-cycles, motors, gears, automobiles and their parts. 

F. B.HYDE, Secretary. 3? William St.. New York. 




A 11 varieties at lowest prices. Best Railroad 
Track and Wacon or stock Scales nmdv. 
Also 1001 useful articles, including Sates. 
Sewing Machines, Bicycles, Tools, etc. £avo 
Money. Lists Free. Chicago .St ale Co.. Chicago. Ill, 



JESSOP'S STEEL 

for "Excellence in Quality and Workinansliin. 
NEW YORK OFFICE, 91 JOHN STREET. 



AWARDED 

Grand Pri x at 
Paris, 1900, 



The 'NEW GEM" S 

shaves the mildest as well as the strongest 
beards without the slightest danger of cutting 
The face. It is the Mini nlest. Safest; and most 
Perfect shaving device ever i nvented. No 
practice required to get the best slia ves and with 
the A u torn a tic Stropping Machine the 
Blades are always kept in keen cutting order. 



highest Award Paris exposition 1900 

iHtKJtfSi— Riuoriit Tin Itox - $3.00 

Razor, with 2 blades, in Handsome Morocco Case, 3.50 

Razor, with 3 blades, in Handsome Morocco Case, 4.50 

Automatic Stropping Machine, with Strop, - 1.50 

Catalog ue of complete sets mailed free. 

Sat iw Cue ti< ii guaranteed or money refunded 
At the Cutlery and Gent's Furnishing store, insist upon 

getting the " New d'em," with n guarantee ticket. 

The Gem Cutlery Co., 33 Reade St., N. Y. 




lUUCUTflDC MCDPAUTII C DIIDCAII 3*20 Broadway, New York, with correspondents in 
IrlVCNIUnO lYILftOrin I ILL DUIlCHU all foreign countries. Have facilities for the Manufacture 



and Introduction of Patent Novelties. 



3*20 Broadway, New York, 

all foreign countries. Have facilil 
Send Model o-od Plans and we will make you an offer. 



>■♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦•♦♦♦ ♦ 
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We Teach 

wherever the mails reach 




What The International Correspondence 
Schools, Scranton, Pa., are doing: 

First — Teaching inechtLitics the 
theory of their work. 

Second— Helping misplaced peo- 
ple to change their work. 

Third— Enabling young people to 
support themselves while learning 
professions. 

250,0(10 students and graduates in 3Ie- 
ehauical, Electrical* Steam, Civil 
and lUinimr Engineering; Architec- 
ture, etc. When writing state subject in 
which interested. 

International Correspondence Schools, 

Established 1891. Capital $1,500,000. 

Box 942, Scranton, Pa. 



£♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦►♦♦♦- 



Cbe typewriter exchange 

1 VS Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St., BOSTON 
817 Wyandoite St.. 

KANSAS CITY, MO. 
209 North 9th St.. 

ST. LOUIS, 
432 Diamond St.. 

PITTSBURGH, 
3 West Baltimore St., 

BALTIMORE, 
536 California St., 

SAN FRANCISCO, CAL. 
We will save you from 10 
to 50% on Typewriters of ail makes. Send for Catalogue. 




M0. 
PA. 



M0. 



ROTARY PUMPS A!ND ENGINES. 

Their Origin and Development.— An important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
supplements 1 109* 1110, lilt. Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 



The " Wolverine " Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing andself- 
starting gasoline engine on 
the market. Lightest engine 
for the power built. Practi- 
cally no vibration. Absolute- 
ly safe. Single, double ant) 
triple marine and stationary 
motoi-s from ^ to 30 H. P. 

WOLVERINE 

MOTOR WORKS, 
Grand Rapids, Mich. 




The Densmore, 

"The World's Greatest" 

TYPEWRITER. 

The U. S. Government uses them. 

Leading Schools use them. 

Leading Bankers and Insurance Co.'s use them. 

Prosperous Merchants use them. 

All because they stand the strain of steady, 
hard work, with the least wear on machine 
and operator. Booklet free. 

DENSMORE TYPEWRITER CO., 
309 Broadway, New York. 



THE DANDY SINK CLEANER 



A Perfect and complete 
Household Specialty. 

A SINK CLEANER & 
SHOVEL COMBINED. 

Tidy Housekeepers will 
throw away the dirty sink 
broom and buy theD ANDY 
SINK OLPANER on sight. 

TIIY IT AMI HE 
CONVINCED. 

For sale by all Wholesale 
Hardware Dealers and by 
the patentee and manuf'r 
JOHN VV. SUDL.OW, 

986Halsey St..Brooklyn,N.Yi 




